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THE NEW MADRID EARTHQÜAKE. 



By Mybon L. Fullee. 

INTRODUCTTOX. 
OENE&AL STATSMSNT. 

The succession of shocks designated coUectively the New Madrid 
earthquake occurred in an area of the central Ifississippi Valley 
induding soiitheastem Missouri, northeastem Arisansas, and western 
Kentucky and Tennessee. (See PL I and fig. 1 .) Beginning December 
16, 1811, and lasting more than a year, these shocks have not been 
surpassed er even equaled for number, continuance of disturbance, 
area affected, and severity by the more recent and better-known 
shocks at Charleston and San Francisco. As the region was ahnost 
imsettled at that time relatively little attention was j)aid to the phe- 
jiüinenon, the pubhshed accounts bemg few in number and iiicom- 
plete in details. For these reasons, although scientific liierature in 
this country and in Europe has given it a place aniong the great 
earthquakes of the world, the memory of it has lapsed from the public 
mind. 

Shaler/ writing of the earthquake in 1869, said: 

The occiirrence of such a shock in a region like the Mississippi Valley, on the bor- 
dere of a great river, is probably unprecedented in the history of earthquakea. * * * 
Many of the events of that convulaion were without a parallel. 

Scientifically this earthquake may be regarded as a type, exhibit- 
ing in unusual detail the geologic effects of great disturbances upon 
unconsolidated deposits. For this reason its phenomena have an 
importance which, in the absence of any preyious systematic dis- 
cussion, Warrants detailed consideration. 

FIELD WORK AND ACKNOWL£DaM£NTS. 

The writer's attention was first called to the region by Prof. £. M. 
Shepardy who had become interested in it because of the relation 
between artesiaii conditiona and certain effects of the earthquake, 
which had become apparent during an investigation of undeiground 
waters. In the fall of 1904 Prof. Shepard and the writer traversed 

1 Shaler, N. 8., Earthquakes o( tlne westeru United Statea: Atlantic Monthly, Nov., 1W9, pp. 549-580. 
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in a dugout the sunk lands along Vamey River, near Kennett, Mo., 
and later made a trip on honeback up the old De Soto trail and along 
St. Francis River. The seoond trip was made under the guidanoe 




Imn» 1.— Map ahowiiu; th« extent ot earthquake diBturbanoM In th« Nmr Uadrlil ttm In WML 
I^rad<utioiuüreooidsof UMOirMtkmof TibmtloiuaN^ 



of Mr. C. B. Baily, city engineer of Wynne, Ark., who from timber 

explorations had become familiär with the earthquake features in the 
still almost untouched f ore^ts north of tlie St. Louis^ Iron Mountain & 
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Southern Railway between Memphis and Wynne. In the foUowing 
year the writer, in connection with studies of Underground water, 
cavered most of the r^on leached by railroads in Arkansas and 
MiSBOuri and made a wagen trip, agam m Company with Prof. Shepard, 
around Keelfoot Lake, in Teimeaeee. A short account embodying 
Prof. Shepard's obserYaticxna appearod in 1905/ and a number of 
preliminaij notes and populär papers by the writer have been pub- 
hshed in magazines.* 

In the present report an attempt is made to present a syBtematic 
record of some of äie phenomena of tbis great earthquake, indud- 
ing both the contemporaneous and the present aspect of the resulting 
features. 

THE STORY OF THE EARTHQUAKE« 
SOT7BGB8 OF INTCBMATION. 

The Story of the earthquake is told in two ways — in the quaint, 
picturesque, and graphic accounts of contemporaries, and in the 
equally striking geographic and geologic records, which even iiow may 
be clearly read at many points in the region. For the sake of brevity 
only a single general account compiled f rom the early descriptions wiD 
be prcsented, but in the bibHography (pp. 111-115) references to 
original publications containing detaüed narratives are given. In 
the discussion of the physiographic phenomena many references to 
reports of the old writers will also be found. 

The contemporary accounts are doubtless exaggerated, for calm 
Observation and accurate recording of an earthquake is impossible 
if the shocks are severe and dangerous. It is interesting to note, 
however, that, except a few features, such as the flashes of light 
(doubtless resulting f rom the general beUef in the Tolcanic origin of 
the disturbance), most of the reported phenomena haye been yerified 
by the recent investigations. Fortunately a number of scientists 
or men of education were in or near the region during the period of 
disturbance and have given vivid pictures of their experiences. 
John Bradbury, a noted English botanist, was on a flatboat on the 
Mississippi only a few miles below New Madrid at the time of the 
shock; Audubon, our own naturalist, was traveliug in Kentucky; 
Capt. Booserelt was taking down the river the first steamer to navi- 
gate westem waters; L. Bringier, a well-known engineer and surveyor, 
was in the midst of the disturbance; Maj. Long's expedition was 
passing through the region on its way from Fittsbuigh to tbe Rocky 
Mountains. Daniel Drake, at Cincinnati, and tTiured Brooks, at 

1 Tlie New Madrid eartbquake: Jour. Qeology, vol. 13, pp. 45-62. 

I 0mm and periods oT «artliqaakM in Um N«w Madrid ana, MiaMmri and AiteUHa: fldanee» new Mr., 

▼oi, 21, 1905, pp. 34M50; Comparative Intensities of the New Madrid , Charleston, and San Francisco earth; 
qaakes: Idem, vol. 23, 1906, pp. 917-918; Our greatestearthquakeä: rop.äci. Moathly,Jaly|1906|Pp.7G^ 
BarUiquakes and tba tewt: Foieatry and Irrigation, vol. 12, 1006, pp. an-^ttT. 
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Louisville, kept careful laeords of tbe abocks, and S. L. Mite hill, 
gaologirt and Congvenmaii» eoUectod reeoids from all parts ol the 
eoao^. While the iwiiiUin^ phenomena were still fresh the region 
was visited hy our own geograpber« Tiinotiiy Füllt, and bj Sir Charles 
Lyell, the great 'B^«^«^' geologist. 

Lyell 's Visit was paiticularij fortuDAtey for he has given na a graphic 
dflsei^tion of the eonditions 35 years after the disturbanoe, when 
the Vegetation had not jet hidden the evideoces of the movement. 
Thia description, with later ohserrations on the geokgb featiues, 
manjr of which aie ▼eiT'pronouneed, fumiahes data of the greatest 
Taloe and aubetantiates in ahnest eveiy particuUr the eariy accounts. 

SUMMA&Y 07 XHB DISA8TS&. 

Hie evening of December 15, 1811, in the New Madrid area was 
dear and qniet, with no gnnaual eonditions wtdctk conld be regarded 
aa portending the eatastio^ie soon to tak» piaee. A little after 2 
o'elock on the moming of Deoembw 16, the inhabitants of the region 
were suddenly awakened by the groaning, creakmg, and cracking of 
the timbers of the houses or cabins in which they were sleepmg, by 
the rattle of fumiture thrown down, and by the crash of falling chim- 
neys. In fear and trembling they hurriedly groped their way from 
their houses to escape the falUng debris, and remained shivering in 
the winter air until morning, the repeated shocks at mtervals duriiig 
the night keeping them from retuming to their weakened or tottering 
dwelhngs. Daylight brought little improvement to their Situation, 
for early in the moming another shock, preceded by a low rumbling 
and fully as severe as the first, was experienced. Tho ground rose 
and feil as earth waves, like the long, low swell of the sea, pa^sed 
aeross its surface, tilting the tre^ until their branches interlocked 
and opening the soil in deej) cra<:'ks as tlie surface was bent. Land- 
slides swept do\\Ti the steeper biulfs and hillsides: considerable areas 
were uphfted, and still larger areas sunk and became covered with 
water enierging from below through fissures or little "craterlets" 
or accumulating from the obstruction of the surface drainage. On 
the Mississippi great waves were created, which overwhelmed many 
boats and washed others high upon the shore, the return current 
breaking off thousands of trees and carr\ing them out into the river. 
High banks caved and were precipitated into the river, sand bais 
and points of islands gave way, and whole Islands disappeared. 

Düring December 16 and 17 shocks continued at Short intervaJs 
but gradually diminished in intensity. They occmred at longer 
intervals until January 23, when there was another shock, simüar 
in intensity and destnictivoncss to the first. This shock was fol- 
lowed by about two weeks of quiescence, but on February 7 there 
were several alarming and destructive shocks, the kst equaling or 
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suipaasiiig any previous disturbaacei and for several daya the eartii 
WBs in a nearly constant tremor. 

For fully a year from this date small shocks occurred at intervals 
of a f ew days, but as there were no other destructive shoeks the people 
gradually became accustomed to the Tibrations and gave Uttle or no 
further attention to them. 

PBEYIOUS £ABTHQUAKES IN THE MISSISSIPPI 

VALLEY. 

That tiie ahock known as the New Madrid earthquake was not the 
first feit in the region is shown by written records, by Indian tradi* 
tions, and by geologic evidence. 

Reoofded shocks, — Of the shocks feit by the early Bettlers the best 
summary is supplied by Drake. SpeakiDg of the series of 1811-12 
he says : ' 

The Hliocks of thia protracted mrim are not all which this country haa suatained 
eince it has beeu the abode of civüized man. We have certain accountä of five others. 

The fint ynm in the year 1778. Ifr. John Heckeweider, th«i a miiwionaiy of the 
Umted l^thren, on fhe Muddogum Biver, in this State, haa politely iRvond me 
with a nifimorandum concerning it. He doe.'^ not recollect flie month, but it wm in 
the Bummer, and about 8 o'clock a. m. Ita durution was two or three minutea, TOie 
Southwest aide of tho house was raised with euch ^iolence that the furniture of the 
room waa nearly overturned. It waa accompanied with a subterranean rumbling 
Doise. Early in the momixig the weather was fair, but previous to the ahock it began 
to thicksn in the southweet The cattle weie frightwned by the ähake, aad the Indiana 
oontiniied, after it» to ai^xreliend eame gnat diauter, of which they ccmcdved this to 
be the precuraor. 

The second shock waa in the year 1791 or 1792. I am unable to ascertain the preciae 
time, but think it ocrurred in the month of April or May, about 7 o'clock in the 
moming. The weather was fair aud mild. The jar waa aufficient to agitate the f umi> 
toie dt the houae. A rumbling noiae in Ute earth, iHiich Beemed to paaa jEiom iraat to 
east, preceded the ahake. It waa, I believe, genoaUy lelt thxougli the nortfaetn and 
norükeaatem parta of Kentucky» but wbether beyond th«n I liave not been abie to 
leam. 

The third ehock occurred, aa 1 am informed by üeorge Turner, Esq., about 3 o'clock 
a. m. January 8, 1795, at Ksuakaakia, Illinois Territory. It was also, I believe, feit 
in some parts of Kentucky. Ita duiation he eatimatea at a minute and a half. Ita 
directum waa nearly weat and eaat. A aubtenanean noiae attended, reaembling that 
of many caznagea driven lapidly over a pavement. 

A fourth ahock was experienced, we are informed by Prof. Barton, ^ at the Falls of 
Niagara, about 6 o'clock on the moming of the 26th of December, 1796. It appeared to 
come from the northwest and did not last more than two aeoondSy but was senaibly 
feit for 50 miles axound the i.< alia. 

The filth and only additional ahock of wlüdi I have beoi fumiabed witii any carlitbi 
aecoonta, occoned in the aonüiein nei|^bodiood of Lake Ifichigan, .at 10 minutea 
past 2 o'clock p. m. on the 20th of Auguat, 1804. At Fort Dearbom, on the bankof 
the lake, it was severe. From the report of Capt. William Whistler, it must have 
been a stzonger throe than any experienced at this place. It was succeeded by a 

> Drake, Daniel, Natural and Statistical vlew or picture qf CinolDlMtt» CtnolllllBti, iaiS»lip.Stt-M4. 
s PhiladelphtoMtdtoAMid PJiyilaa Joonial, toL 1. 
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Bhort hurricane from the lake. At Fort Wayne, lying considerably to the eaat-eouth- 
east, it was lesa violent. John Johnöton, Esq., my informant, remarka that the day 
at that place was clear aud warm, without aay unuaual appearance. The geueral 
OGfune ol tlie ewdiqittl» was imdoubtedly ti»t of a line pMeing tiuouglii thoae two 
nrai. 

Indian tradiHons, — Lyell records ^ that the Indians of the Missis- 
sippi Valley had a tradition of a great earthquake which had 
previously devastated the same region, but he concluded from the 
absence of old sink holes and of dead trees that no convulsion of 
similar magnitude could have occurred for many centuries prcvious 
to 1811. As shown in the following paragraphs he was mistaken 
in regard to the absence of such indications of previous shocks, for 
although it appears to be true that no fallen timber remained, there 
aro many conspicuous and uuquestionable geologic evidences of 
earlier disturbances. 

Geologic emdence. — The geologic evidence of shocks long ante- 
dating that of 1811 is very conclusive, as has elsewhere been pointed 
out by the writer.' Cracks as large as any of those of the last great 
disturbance have been seen with trees fully 200 years old grown on 
their bottoms and slopes (PI. II, A) indicating early shocks of an 
intensity equal to if not greater than that of the last. Nor is the ac- 
tion apparently altogether recent, for post-Lafayette but pre-Iowan 
faiilts (aatedatmg the deposition of the loess), and apparently being 
either a cause or accompaniment of earthquakes, have been observed 
by the writer in Crowley Ridge, and Glenn has described ' sandstone 
dikes £]luig old earthquake cracks in the Porters Creek lonnation of 
the Eocene Tertiaiy. 

Other geologic evidence leading to the same condnsion is seen in 
the Tiptonville, BlytheviUe, and little Biver domes and in the occur- 
rence of certun sand slou^. The liptonville dorne is known to 
have antedated, in part at least« the shocks of 1811, as several vriters 
mention that previous to this earthquake the land at New Madrid 
was never overflowed. This would not have been the case if it had 
been a part of the undisturbed flood piain. The erosion of the 
Blythevüle and Little River domes sinoe their uplift has been con- 
siderable (p. 64) and took place aJmost entirely before the 1811 
shocks. If these domes are classed as earthquake features, aa ap- 
parently they should be, from the description of the additional upliift 
of the Tiptonville dorne which took place in 1811, it follows that the 
original disturbance must have long antedated the New Madrid earth- 
quake. South of Lake St. Francis, as described elsewhere (p. 84), 

1 Lyell, Charles, A serond visit to the United States of North America, London, 1849, p. 238. 

* Causes and periods of earthquakes in tbe New Madrid area, Missouri and Arkansas: Soienoe, uew ser. 
foL 21« 1M6^ vp. Our gicfttart MrttiqadBei; Top, M. MoulUy, JiOr, iM» p. SB. 

s Glenn, L. C. Underground watera of Tennesaee led KMbadLf wtttf T—Mwe RIwb Wiia &Sn ppl|y 
Paper U. S. OeoL Survey, No. 164, 1906^ pp. 30^1. 
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A. VIEWOF ONE SIDE OF FAULT TRENCH OR "FISSURE" NEAR BANKS OF ST. FRANCIS 

RIVER, ARK 




B. LANDSLIDE TRENCH AND RIDGE RESULTING FROM THE NEW MADRID EARTHQUAKE, 

CHICKASAW BLUFFS. TENN. 
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seyeral sloughs exist, whieh hAve all the characteristies of sunk lands 
ezcept the dead timber, and are apparently tnie earthquake f eatures. 
Tlie abaence of dead tünber, aucli aa characterizea the areas whidi 
sunk m 1811, however, points to a conaiderably earlier oiigin. 

RECORD OF THE SHOCKS. 
ATMOflSSBBXC 0O1ID1TIOH8 PBBOBDIirO FIB8T 8HO0K. 

There is apparently no possible relation between earthquake 
shocks and weather, but it is not impossible that the variations in 
barometric pressure accompanying cydonic movements of the atmos- 
phere may occasionally be a factor. No barometric recorda are 
ayaÜable för the tune of the first New Madrid shoek, and the atmos- 
pheric piessuie can only be mfarred from the weatiier conditions. 
The best mfonnation aYaiUble is that afforded by the acoounts of 
S. L. Mitchill,^ C. L. Latiobe,' Daniel Drake/ and John Hayward> 
From their descriptions it appears that nothing occurred in any way 
suggestive to scientific minds of unusual conditions, aithough it is 
fatrly well estabUshed that immediately bef ore the earthquake unu- 
sual waimth and a thick oppressiye atmosphere with occasional rain 
and unseasonable thunder showers prevaäled oyer a wide area of 
countiy. Near the immediate point of origin of the shocks, however, 
the weather seems to have been dear. 

The lecords of the shock as preserved in contemporaiy Hterature 
are meager, but the writer has been able to obtain^ chiefly from the 
compilation of Jared Brooks,^ a Est of some 250 shocks which took 
place in the six months following the one on December 16, 1811. 
The Chief items of interest are given below. 

TUB OF TBE BBOOKB, 

The exact time of the earthquake shocks must apparently remain 
in doubt, for, so far as is known, not a single exact determination 
was madc. No seismograplis were in existence, and as all of the 
principal shocks occurred in the middle of the night, when the con- 
sultation of reliable Chronometers was impracticable, nothing was 
available but personal clocks or watches. These were all supposed 
to be set by local time, but as the longitude of few of the places had 
been accurateiy detennined, and in most locaHties no special attempt 
to fix the true sun time had been made, the times giyen in the table 
must be considered as only approximately correct. 

1 AdetaiMiuRtllvvoftlwMilliqQdBeswld^ Tnii8.Iiil» 

and Philos. Soc. New York, vol. 1, 1815, pp. 281-307. 
I Tbe ramblar in North Americ^ ad ed., toL 1, London, 1836, p. 107. 
a NatonlaadalatfBttoalvtoworpletimofa 1815, pp. 239-3tö. 

« Natural and aboriginal bistory of Tennessee, etc., Nashville, 1823, p. 124. 
• Uußixuttkt, H., Sketotae« of LouisvlUo «od iti eavirons, LouisviUe, 1819, Appendix. 
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The reported timee of the three piincipal shocks are given in the 
following table. Something of the general rate of traaismission may 
bedetennined from them, but the data are too inaccuiate to vamot 
an attempt to coiistruct ooseismal lines. 



Reported livfies of principal shocks. 



liooality. 


Shock of 
rinn 1 A a 


Shock of 
Jan. 23. 


Shock of 




a. m. 


a. m. 
9.44 


a. in. 






a.20 
4.00 










2.00 






9. 15 






2. 15 
2. 20 
3.00 


3.30 








9. 15 
8.50 
8. 40 


3.40 

3.ao 




2.35 






2.00 
2. 15 
8.00 
2.00 






8.15 






9.30 






4.00 

3.55 

3.00 












2.50 








4.00 









• BBlBwd to meridlan of BMunond. «Bafemdto 
» Bakmd to aMrldlAB of Itew Yofk. 



OEMTJUi OF DX8T U BB Alf OB. 

Two lines of evidence are available for determining the position of 
the Center of disturbance: (1) The eompleteness of the destruction 
of buildings and the extent of geoiogic and physiographic changeBi 
and (2) the recorded direction of movements. 

Earlier shock, — In the first shock by faf the greatest destruction 
occurred in the heavüy-fihaded area on tigure 1, with minor damage 
in the lightly-ahaded aieas along the rivers. The directions ol Vibra- 
tion in the outlying towns, which aie fairly accordant, also point 
to an origin in the heavUy-shaded area or in the vicinity of New 
Madrid. In yiew of the f act that the waves at New Madrid and 
along the Miadssippi were from the west, it seems oertain that the 
eentrum was weat of the riyer. 

Shaler, on the basis of Statements attributed to the Indiana that 
"in the re^on between the lifississippi and the great plains foresta 
were overthrown, rocks split asunder," etc., pLiced the "seiamic 
Vertex of the New Madrid shocks much to the west of the Miasissip pi." ^ 

Aa a matter of fact it is probable that the ' 'great plains'' referred to 
are the extendve prairies just west of Growley Ridge. At any rate, 
it is now appaient that the effects of the shocks were much less in 
the region west of the ridge than in the area between the ridge and 
the Mississippi. 

1 Shilar» N, a» BwHiqniüM of fho nwtom United BtataK Atlaatie If ootUy. Nov., 1800^ pp. fi&l» SBi, 
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The shock is believed to have piooeeded from a nortbeaat-aouthwest 
fault, as ahown in Hato I, locaied approzmiaielf 15 nuIeB weei of 
the river. Thia k a law mÜaa f arthar weat than the point giTen by 
the contemporaiy imteESy namely, eiÜier New Madrid or littb 
Ftaiiie (now CaruthenviUe) a faw mfles below, at yAd^k pomt the 
daatruction vaa moat oomplete« Ai that tune the effecta of the ahock 
in the unaettled regiona bade from the nvw, in which the new poaition 
haa been detennined, Httle known. 

Subsegueni t^kodcs. — The few recoided diiectaona of the ahock of 
Deoember 17 aeem on the whole to faTor a centrum in the aame 
area. The ahock of Januaiy 23 waa inatrumentalty leoorded aa from 
the aoiith-Boutheaat at CSnchinati. It waa, howeYer, one of the moat 
violent of the aeries at New Madrid, doing much damage, but the 
country to the east, where, on the basia of Cincinnati determmationa, 
the centrum should have been, was Utile aflfected. It is therefore 
probable that the shock ori^nated, as the earlier ones had, in the 
New Madrid area, the abnormal direction at Cincinnati being 
explained, perhaps, by local causes. 

Of the three "great shocks" of February 7 at Cincinnati, the first 
two were from the soutliwest or south-southwest — that is, from the 
direction of NewMadrid — the subsequent shock being from the south- 
southeast. Like the shock on January 23, this one niay liave been 
affectod in direction by local causes, perhaps by a reflected motion 
from the Appalachian moimtain mass. It is not impossible, how- 
ever, that new centers of disturbance wcre formed during this and 
other of the later shocks, for thoiigh the (listurbances at New Madrid 
were lit tle greater than the earlier shocks tliey wcre deciiledly stronger 
in the oiillying castward districts, the distanccs to wliich the vibra- 
tions extended being considerably greater. From these or similar 
evidences Shaler concluded that, although during the first part of 
the series of shocks the center of the disturbance was west of New 
Madrid, ''the point of greatest frequency graduaUy moved eastward 
until it waa near the mouth of the Wabash River in the Ohio Valley. 
Here, over a region about 20 mües in diameter, a succeasion of ahocka 
occurred for more than two years, during which time only a fcw 
days pasaed without bringing a distinct movement. Most of the oscil- 
lationa were of such a shght character aa not to be feit outaide of 
this narrow diatrict/' * 

There is, however, no evidence of great diaturbances in the shape of 
faulta, sand-blowB, sunk landa, or domes^ except in the New Madrid 
area. On the whole it aeems probable, therefore, that all the 
aevere ahocka originated in the ordinal area of disturbance, but it is 
not impoaaible that aome of the amaUer ahocka may have had other 
loci, the vibrations originating in local readjustments due to the dia- 

t Shaler, N. S., Earthquakes of the westem United Stat^: Atlantic Monthly, Nov., 1860, p. 5fi6. 
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turbanoe ni the equiUbrium by the New Madrid shocks, «itber throu^ 
the settling of tbe loose Sediments of the TaUeyB or miiior alippiiig 
along fault planes in the harder locks. The Tertical shocks at Detroit 
and CSneiimati on May 8 may thus lepiesent local readjustments 
foUowing the severe general disturbanoe ef the day before. At the 
United States Saline, Ol., shockB werefelt ahnest daüy for two years, 
but in general they weie seldom feit at Shewneetown, only 12 miles 
away. Some U Üib moie seyere shocks» howevw, were feit at this 
town as well as at Kaskaskia and along Wabash Kiver.^ It should be 
emphasized, however, that although the shocks mentioned may be of 
local origin it is not improbable that they were the result of the dis- 
turbanoe of local geologic conditions by the New Madrid vibrations. 

ABSA AFJfJBUTJCD. 

The area afTected by the New Madrid earthquake may be subdi- 
vided into an area of marked earth disturbances, an area of slight 
earth disturbances, and an area of tremors only. In the first is 
included the territory cbaracterized by pronounced earthquake phe- 
nomena, such as domes and sunk lands, fissures, sinks, sand blows, 
laige landalides, etc. This district includes the New Madrid region, 
originally considered a relatively small area, including the villages of 
New Madrid and Little Prairie (Caruthersville). It is now known, 
however, to be somewhat larger, extending from a point west of 
Cairo on the north to the latitude of Memphis on the south^ a dis- 
tance of more than 100 miles, and from Growley Kidge on the west to 
Ghickas&w Bluffs on the east, a distance of over 50 miles. The total 
aiea cbaracterized by disturbances of the type mentioned is from 
30,000 to 50,000 Square miles. 

In the area of slight earth disturbances will be included districts 
in which such minor f eatures as the caying of banks, etc., took place. 
We have records in the nairatiTes of Latrobe' and otheiB of the 
occurrence of such phenomena along the Missiasippi and Ohio, while 
Bradbury* records similar disturbances as far down the Mississippi 
as the moutb of the St. Francis, near Helena. The disappearance of 
Island 94 near Vicksbuig has been described by August Warner.* In 
f act, there is little doubt tbat such phenomena as caying were promi- 
nent northward nearly to Herculaneum, northeastward to a point 
beyond the Wabash, and southward at least to the month of the 
Arkansas. Although no records from the White Riyer region have 
been seen, it was probably included in the area of slight disturbanoe, 
and it is so showii in figure 1. It is also possible that the lower 
Arkansas was alTected to some extent. 

' Drake, Danlpl, Natural and atatistlcal vlew or picture of Cinclnnatl. Cbiclnoatl, 1815^ p, 38S. 

* Latrobe, C. J. The ramblflrln North America, 2d edition, vol. 1, London, 1830« 
' Bndbwj, Joba, Early «Mtem tnvels, Clevobuid, 1S04, voL 6, pp. 304-210. 

* Wimer, Aogoit» qooted la Am. Cktolo^t» vol. ao, p. 83. 



uiyui^ed by Google 



KUUBBB ANI> DI8TBIBUTI0N OF THE SH0GK8, 



The area of tremora was naturaÜy f ar more eztennye. On the 
north they are reported to have beea feit in " Upper Canada," on the 
northwest thej are reported to have heen feit hy the Indiana in the 
region of the npper portions of the Miasonri countiy/ and in the 
r^on between the headwatere of the Arkansas and the Miaaoun, 
a distanoe of more than 600 miles from New Madrid. Southwestwaid 
the shocks were feit in the Red River Settlements and on the Washita 
River, an equal distanoe from the center of distnrhance. To the 
south the shock was feit at New Orleans^ also 500 miles distant; to 
the northeast at Detroit, 600 miles away; and to the esst at Wssh- 
mgtoD, over 700 miles, and at Boston, 1,100 miles distant. A total 
area of over 1,000,000 square miles, or half that of the entire United 
States, was so disturbed that the vibrations could be feit without 
the aid of iastruments. 

OSHXRAL ]>B8T&irOTZVBinB88 OF TBE 9BOOKB, 

The severity of the shocks was such as to min the country in the 
central area of disturbance for years. After the earthquake had 
moderated, according to Flint,^ the coimtry — 

edi9>ited a melancholy aapect of chaams, of eand covcring the carth, of trees thrown 
down, or lyingatan angle of 45°, or split in the middle. The earthquake'^ ftill recurred 
at 8hort intervals, 90 that the people had no confideuce to rebuild good houaes, or 
chimneys of brick. 

The people of little Prairie (Caruthersville), who stdfered most — 

had their setttement— which consuted o! a himdred lamilies and which waa located 
inawideand verydeepandfertilebottom— brokenup. When 1 paased it, andatopped 

to contemplate the traces of the catastropho which remained after seven years, the 
crevices where the earth had burst were Bufficiently manifent, and the whole region 
was covered with sand to the depth of 2 or 3 feet. The surface was red with oxided 
pyrites of inm, and the laud blows, as they were caUed, w&e abundKOtly mixed with 
thialdaidofeailh, aodwithpieceBof pitooal. Buttwofunflieereniamedof the whole 
aettlement. * * • When I resided there, this district, formerly so level, ridi, and 
beautiful, had the most melancholy of all aspect of decay, the tokens of former culti- 
vation and habitancy, which were now mementoa of desolation and desertinn. Large 
and beauliful orchardi=i, left uninclosed, houseH iininhabited, decp chasma in the earth, 
obvious at frequent intervals — auch was the face of the country, although the people 
badlw yea» beoome 00 aocililomed to frequent and 

ükfary, fhat the luids wevB gndually linng again in -value, and New Ifodiid was dowly 
lebuildinK, with fraÜ boildlngiB, adapted to the api»ehenaiona of the people. 

NT7MBEB. AND DISTBIBUTION OF TKE SHOCKS. 

The number and distribution of the principal shocks caa be best 
presented by means ol a table such aa is given below. It should be 
bome in mind that numerous as the recorded shocks are, they are 

* James, Edwin, Aooount ot an ezpedlUon from Plttabuigh to tbe Rocky ^lountains, Philadelphia, 1823, 

• 11lnt,T|iiiiiaiy,BsooDMtlöiMtftlisUwtt^ Boston, 182Q, pl». aSB^ 217. 
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but a small part of the number that would have been recorded if there 
had beea any seismographs in the zone of disturbance* Unfortu- 
nately« howeTer, no inBtminents existed in the region except some 
hom^Daade apparatua at Cincinnatiy and only those shocks strong 
0DOi]gh to be feit or to affect objects yisibly are in general noted. 

Record oj the shocks o/ the New Madrid earütquake.^ 



AuUlority, 



BSMlbnry. 



Brjau.. 



MitcliUl. 



Locality. 



Date. 



Between New 
Madrid aud 
moiith of ßt. 
Fnmcis Rhrer. 

> • • • «dO«**«*« «■•■*•• 4 







..do 

..do 

>.do..... 
..do.... 

..do 



D«e; 16»iail 



>...do< 



..do. 
..do. 
..do. 
..do. 



I>«c. 17»1S11 

do 

... .do... 

do 

l>ec. Ks. Ihll 

...do.. 



. -do lü. 



do 

-...do 

....Oo 

• • ■ »do««««* • » ' 

....do.. 

— do 

Kew Madrid. 



•do»*.». 



,...do 

...,do 

I ■ ■ * adO««*«* 

' « « « *dO*»** 

-..do 

' • ■ * vdo«*«*»« * » • * 

...do 

Cape Girardeau. 
WaabingtoD.«.., 



do 

do.... 

Dec. 

/Dec. 

\ 1811, 
Dec. 20.1811 
iJec. 21,1811 



Uour. 



Jtemarks. 



Violfnt: hoat n^arly 
teil; baakscared. 



upwt; tnes 



2 .10 or aftcr 

lntor\-a]s oft) lo 10 
minutes durinj; 
night; 27 6b0Ck$ 
before dayllght 

Dayligiit 

Breaktest 

After braaktet.... 

U m 



Sa.» 

7a. m 

12 noon . . . 

7.30 p. m 
3 to 4 a. m. 
r> a. tri. . . . 
12 noon . . . 



6 p. ni. 
9 p. ra. 



2. iö.lSll I 11.. 
-W.^W»).|}5p. 



m. 



....do 

— do 

Kidunnid. 



do.... 

MoiftdkandPwts- 
mottthtVt. 

ItaMi^fN.C... 

do 

Oeo^etown, S. C 

Columbia, S. C... 



... .do 

do 

. . . .do 

Laurens and New- 

bciTy, S. C. 
Charlcston. S.C.. 



.do. 



Jan. 2ä,läl2 
(Jan. 39,1812 

to 

iFpb. 4,1812 
Feb. 4,1812 
Feh. f), 1812 
feb. 7,m2 
Dee. 16,1811 

do 

Jiinc 7,lMi2 
Feb. 7,1S12 
Nov. tt. 1R12 
Dec 16,1611 



( p. in 

4.30 a.ui.. 



2 II. 
7 a. 



m.. . 
m... 



.do... 
.do... 

.do... 



.do 

.do — 
.do 



do 



1 p. m. 
3a. m. 

na.m. 
8 a. m. 
3a. n. 

6a. m. 

8a. m. 



8a.m. 



...do 2to3a. m 

do ... 3 to 7 a. ra 

— do . . .' ,1 to 8 a. m 

Dec. 18. 1811 I 12 noon . . . 
Dec. IG, 1811 2.30a, m.. 



do 

. . .do . , . 

Dec. 17,1811 
. . . .do 

Dec. lü,mi 



8 a. rn 

10 a. m 

12.1') p. m. 
12.1.") p. ni. 



I 



Terrible, but not eoual lo (ir^t. 
Sligbt oompared with flrst and sec> 

ODd. 



Kqiial to first; saine phenonona. 
Very severe; nearly thrown down. 
Man nearly tluown into river. 
Violent; traes «haken; baoks fcU: 
river agf tatod. 



Sevaia aad of long duiatton. 



A'iolont and of lon^ duration; tlMS 

thrown iotoxlTer. 
Slight. 
Do. 



Not very violent, but last od nearly a 
niimitp. 

As violent lis wor.st ofprecoduig. 

Siiooks froqnent. 

Nearly as severe os any. 
4 .shocks, severe. 
Kuüwu m bard sbock. 



.do 8a.in 



3 a. in. 



As severe asfllBt. 
Big shock. 

Considerablc motiou to f i n 1 1 iic. 
Strong enougfa to ahaka Windows 
and fündtuie. 

Do. 
Light. 

siiook houM and famltuie aml 
rangbeUs. 
Do. 
Do. 

Stopped clocks. ratUed doocB, 
SwanR han^^ing objeots. 
Do. 

Severai shocks distJnctly feit. 
Several faint shocks. 
Severe: upset tnb of water, etc. 
Slight. 

Houses rocked; plostcr feil; dogs 
barked; hoavy tboSk ftlllO««d by 

3 lipht ones. 
2 shocka. 

Lipht. 

Smart shock. 
Cracked rhimncys. 

Laste<l 2 to 3 miuutes; baUii nuic; 

clocks stoppcd; well waternttM; 
buüdings anaken. 
Do. 



1 Biaepk at Iioutsvflle, foc whfoh 



datailad table, pp. ».16. 
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Gtaariwtoii,B.C.. 



do. 



FfoqrRlTiar.Tenn 
.....do 



KdozvUIb, T«tm.. 



I>ate. 



Deo. 16, 1811 



Dec. 17,1811 
Doc. 16,1811 



.äOmm»m 



Dec. 17,1811 
IDec. 18,1811 
to 

[Dec. 30,1811 

I>eo. 16,1811 



...do D<f. 16,1811 

do 1 >«'(•. lt),1811 

Columbia, Tenn... do 

Jeflersonville, Ind. do 

Vinceniu ti; ; ' do 

Red Baak, ind I do 



do. 

St Louis, Mo. 



do do 

do. ...,.do> • • ■ 

....do do 

.... do. * « • • ««do* • « * • . 

. . . -do do 

I-cbanon, Ohio do 

ArchvllJe, Ohio do , 

llenderson Coun- dO , 

ty, Ky. 

Detroit. Mich D»>c. 17.1811 

llerctilaiieain, Mo. Dec. 16,l($ll 



.do. 



...do.. 
...do.. 



Cartha«B, TflOn. . 

llenderson, Ark... 
New Orleans, La. 
PliUadelphia, Pa. 

New York 

Nemuk, N. J 

WaAtaKton, D.C 
lom, Ind., 
RUmuHid, Va. . . 



Ckxdiocton.Ohlo... 

Georgetown , 
Louisvillc, antl 
t'rankfort, Kv. 

ChilUcolhe, Ohio. 

Charleston, S. C. . 

New York 

Detroit, Mich 



.do. 
.do. 
.do. 



do 

PifsKiirt'h, IM.. . 
Lt^i^ll:s[on Coun- 

tv. Kv. 
BarUittown, Ky. . 

Georgia 

do 

do 

Clarksville, Tenn. , 

Red River 

Waahita RH'pr.. . 
Middlel iirv, \ t. 
St. Genevieve, Mo. 
U. 8. .Saline, III.. 
CinotmiaU 



...do. 
...do. 



Dec. 1»'>-Jan. 1 
Jan. 1,1812 
Dec 16,1811 

do 

do 

• . . . .do» 

. . . ..do. .... .. 

Jan. 23,1812 

do 

• • • • «do» ••«««< 



Jan. 23,1812 

do 

1\!»>. 3.1S12 
Feb. 7,1813 

do 

do 

do 



Uour. 



8.1.^1 a. m.., 
ato8a.iii , 



8 a. nt,... 
12I100O.. 
ZiOa.in. 



2a. m. 



2.30 a. ni 

Kiirly mominj;. 

2 lo 3 a. in 

2 a. m 

2 a. m 

2.:u) &.m 

Sunrisc 

2.15a. m....... 



2.47 a. m 

3.31 a. m 

Dayll«ht.... 

8 a. m 

11.30 ß m . . . 

2 a. Ii i 

2aad äo. ui. 
3a. m 



2 a. in. 



3a. m.... 
Dayll^t. 



3.3üa.ni(?). 
3 a. m 



Oa.nl.... 
9.30 a. m. 
lUiOa. m. 



■tlö p. m. 
4p. m... 



Fob. 8. 1M2 
Feb. 7. IS 12 
Feb. 8.1812 



Doc. 23.1811 
¥i'h. 7.1812 

Fob. U>.li<\2 

Dec 14,1812 



Dec. 10,1811 



7.30 p. m. 
9.55 i>. ni. 
11 p. m. . 

2 a. in 

4 a. m.... 
a. la. . . . . 



a. m. 
a. m. 
ci. m. 
a. m. 



2.24 a. m. 



Remarks. 



9.15 a. m 



Light. 

Lasted 1 mimita; nMtkm cnmit^ to 
nake waUdng dtfflonlt; aiMitlMr 
•oonafter. 

Do. 

Gloek« stopped: objeets fall; waUa 
erackad; rlrar agttated; tnaa 
wared. 

Banks of river eavad; ebfmiiajr 

tbrown down. 
4ahocki. 

lormon daUy. 

I.,a$tcd 3 minutcs; Windows and fUi^ 

niture shaki-n. 
One-.':iiif -ri irni-i 
Thret t,]i;:hi ^Oirnjks. 
Wakcned [h i.:.i<'. 
Moved furuiiiiii». 
Fl \-i ri' :-:hwk. 

Viükiu, chimney wj\it ked. 
Do. 

Shook buUdiogsi chiumeys Uirown 
down. 
Do. 

AahwTyaafliat. 



l'eople lefl hc. 
Woke people. 
OTSctuimd naarly all «himnqrs. 

hoMed 10 to 12 mlDutes; severe; 
btdldlnsa wmcdEad. 

Cradl«s roekBd;beltonuig;oliinuie!ys 

brokon. 
Shocks dally. 

Bricks thrown (rom chtnuMqr. 
Shuoks feit hj ^iM«*««- 

Wcak. 
Doubtful. 
Do. 

S«veral shocks feit. 
Sfmilar tn that ot Doo. 16l 
1 mlnote; bnUdingsdiook. 

Books noarly thrown irom diolva^; 

people stopped eating. 

Do. 



Do. 
Sevcrest feit. 
Heported bypMM». 
Small. 

I iLsii i 1} ininiitas; neaily equalad 

itiai of Doc II). 
Small. 
Do 
Do. 

Vertical inotion. 
.\larininp; spn' : \öt feit. 
Horsc rcfusod lo iumwd. 

FisKiire.s oud ej^tions. 
Severe shaUfig. 

Do. 

Do. 

Fairly severe. 
Prinoipul shooka feit. 

Do. 

Shocks in winter, 

5<X) shocks. 

Daily l(M';i! sbw^ks. 

Htrofi):; iasted 6 to 7 miautes; movod 
fiirnUMra; brok« tops (tora chim- 
noys. 
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rity. 



LoctUtj. 



Bour. 



Cincianati 
do.... 



Dec. If». 1811 
do 



3 a. m. . . 
7.20 a. m . 



. .do. . . 

. . do 

. - do 

, ..do 

. ..do < 

..do 

,..do 



...do. 
.. do. 
Dec. 17 
Dw. 
r>oc. 
■Jan. 
Jau, 



.do. 



18.1811 
31,1811 
3,1SI2 
24,1812 



7.30 a. m. . 
10 tu Hill 
11.4«) u. iu . 

11.30a. m. 
4 to 5 a. m. 
2 to 3 a. m. 
y a. m 



Jan. 27.1812 



.d« Fel>. -1.1812 

.do Feb. 5-6, 1812 



Feb. 7,1812 



&tf a. m. 

4 I). IM . 



Feb. 8, 

...do.. 




i I). IM. .. 

All day .. 
3.45 p. m. 



1812 



All day.. 
8 p. in. 
8.30 p. m. 



..do 10.40 p. m. 



..do 

Feb. 10,1812 
Feb. 11,1S13 

I « ■ V «ClOa ■ « w « • 4 

Feb. 18,1812 

, ■ • «flo« 
Feb. 16,1812 
Feb. 17,1812 



20,181" 
21,1812 
22. 1812 
3,1812 
5,1812 
10,1812 
11,1812 
30, 1812 
4,1812 
10,1812 
20,1812 
26,1812 
15.1812 
22.1812 
6.1813 
12.1813 



Night 

fp» 

6a. m 

10a.m.... 

2 p. m..... 

10 a. m (?) 
3.40 a. m.. 



10 to 11 p. m. 
12.30a. m... 
3 to 4 a. ni . . . 

6.30 a. in 

6.10 a. ni 

8 p. m 

2 to3a. m... 

(?) 

11 a. m 

11 p. m 

Night 

8 a. m 

Daylight 

3 p. m 

10 p. m 

10 to 11 a. TU. 
3to4p. lu.. 



Slight vibratious. 

Modcr&tc rocking, tcniuaaUng iu 

slrong throc. 
Slight oscillatioDs. 
Do. 

Stronger iiian last. 
Mo<lerate agtMüon 
A few gpjitle rockings. 
Slight vibralions. 

Grcat nun) bar o( strung uudulaUum 
in quick SUOOattiOD, UMlDg 4 OT 5 

minutes. 

Solltary tremor «s vtnog as Uiat of 

Jan. 23. 
A pretty strong agitation. 
Maiiy sUgbt Jars deK^rmincd by 

plumb linc s. 
Severai alarming oscillalions, the 

last surpassing all pri'viouüshocks; 

chiraney tops thrown down; fi»* 

surcs formea. 
Numerous very slight tremors. 
Slight agitation. 

Vibration oontinuing nearly a min- 
»ite. 

Strongwtbaa last; muob trambUngt 

batUttleoacUlatioo. 
Nunutoi» «liebt tiemon. 
Oantto Ttbnnim. 

J>Q. 

Do. 
Do. 

Do. 

Do. 

Strong shocks; undulation SSE. and 

NNW. 
Slight shocks. 
A snort but strong shock. 
Slight south to north Vibration. 
.\ few slight rockings. 
Severai snort but stroüg rockings. 
Strong Vibration. 
Slight Vibration. 
Modomtc agitatlOD. 
Slight shock. 
Do. 

Slight agitation. 
2 sil|ht vlbntlons. 

Slight Vibration. 
Verv slight shock. 

Do. 

I>0. 



Thie fact that shocks are shown for distant localities where none 
ai6 indieated at New Madrid pxobably arises from tke fact that no 
i^stematic or continuous observations were made* at the latter 
point and onlj a few fragmentacy Statements are available. It is, 
of course, a possibility that some of the more distant shocks were 
of local origin and unrelated to those of the New Madrid region. 
Other dkcrepancies arise from the fact that there were no seif- 
recording instruments, and the lists indicate only thoee vibrationa 
wfaich could be feit or which happened to occur when the obsenrers 
of the crude home-made pendulums were at hand. 
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BVnOTS OF TBM BBOOKB OVTfllDB OF IBB HBW XAD&XD ABBA. 

The füllüwing summary of the manifestations of the New Madrid 
earthquake, except those at Louisville aiid Cinciimati, is compiled 
mainly from the excellent narrative of Mitchilh* 

MIBSISSim TAUJBT. 

The earthquake was feit at New Orleans, but was not severe. At 
Natchez four shocks were feit on the moniing of December 16, the 
piincipal one being recorded as oocuiring at 2.10. Many houses 
were shaken, suspended objects swung to and fro, some plastered 
walls were cracked, a few artides feil from shelves, and several 
docks were stopped. The surface of the riyer was agitated and 
parts of the banlrä feil in. The tops of the trees waved from side to 
aide, but there seems to have been little or no noise. 

Near Finey River, Tenn., 20 acres of land adjacent to the river 
subsided until the tops of the trees were level with the surrounding 
earth. At Knoxville the first shock of the 16th is reported to have 
lasted more than 3 minutes, rattling the Windows and fumiture and 
awakening the inhabitants. Half an hour later another shock, 
lasting half a nünute, was experienced, while between sunrise and 
breakfast three others, each of a few seconds' duration, were feit. 
At Columbia, in the same State, the people were awak^ed by the 
piincipal shock, which lasted 10 to 15 minutes. It-was aocompsr 
nied by a peculiar sound, which appeared to proceed from the south- 
west to the northeast. At Carthage and vicinity, also in Tennessee, 
Üi&te were one er more shocks daily from December 16, 1811, to 
January 1, 1812. At 3.30 on the latter date a shock threw bricks 
from chimneys and cracked the courthouse to its foundation. The 
motion appeared to proceed from south of west to north of east, or 
the reverse, and was greatest near the larger watercoiirses. In tlie 
shock of December 16 several chimneys were thrown down. At 
Clarksville, P. H. Cole reported the continuance of the earthquakes 
to December 15, 1812, one occurring on December 14. 

In Christian County, Ky., a fine spring became muddy and 
remained so for several hours. At the same time it became charged 
with hvdrogen sulphide, presumably from the disturbance of decay- 
ing organic matter in the deposita from which it came. 

In Arkansas, according to Mr. Hempstead, a delegato to Congress 
from Missouri Territory, the roads between New Madrid, where 
court was held, and the Settlements of Arkansas, 200 miles distant, 
were rendered impassibie by the eartiiquake. This made a circuit 
of 300 miles necessary, seriousiy interfering with the accessibility to 
the judiciary. 

t mtchill, S. L., A detailfid narrative oftbe earthquake which ocoatradontbelAtlida^Of ]>eoemlMr,Ull: 
TtH». Ltt. and PIiUob. Bob, New Yatk, vol. 1. ms, pp. 281-307. 
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At St. Genevieve, Dr. Kobertsoiii who then residfid there, kept a 
reoord ol the shocks until they anuranted to more than 500, when he 
became weary o£ the task. 

At St. Louis, aocoiding to Mr. Kiddick, the iirst shock was feit 
about 2.15 a. m. Deoember 16, rousing people from sleep by the 
motion and the lattling of Windows, doors, and furnitinre, to which 
was added a peouliar mmUiiig noise, resembling a ntimber of oar- 
xiages pasaing over a payement. At 2.47, 3.34, daybreak, 8, and 
11.30 a. m. other shocks were feit, lasting from a few seconds to 
2 minutes. Some chinmeys were thrown down and a few stone 
houses split. 

OmO YALLBT. 

At the time of the New Madrid earthquake Cincinnati and Ix)uis- 
ville were amoiig the largest Settlements west of the AJlegheny 
Mountains and the only large towns near the earthquake center. 
As would be expected, therefore, it is from these piaces that the 
füllest details of the shocks are obtained. 

LovwvnxB. 

The record of the shock at LouisviUe was kept by Jared Brooks 
and was pubUshed by Henry McMurtrio in his sketches of Louis- 
ville.^ Brooks constructed a number of pendulums of different 
lengths to detect the horizontal movements and a number of Springs 
to show the vertical vibrations. In this manner he was ahle to note 
and measure many vibrations not generally feit. His account in 
the Sketches gives many interesting details regarding the inten- 
sities of the shocks and the weather conditions. He also classified 
the shocks into six groups according to their intensities (see p. 33). 

The foilowing table summarizes the shocks as recorded by Brooks 
in the publication mentioned. It will be found to differ somewhat in 
totals from the classified table of shocks, page 34, as, in the absence 
of the assignment of de6nite intensities in the text, it has not always 
been possible to determine the strength of a parücular shock. 



Record qf the earthquake shocks at Louisvüle.^ 





Hour. 


Strength. 


Weather. 


1811. 
Dea 16 

17 

18 
19 


2.15 A. Hl«... . . 

2.30 a.» 

7.20 a.m 


Violeut 

do 

do 


Clottdy jmd^ uisty; tunpcntui« 
abore fkcndiut. 

Do. 
Do. 

Cloudy; some nla. 
Do. 

CoM; iiMniii«. 
Winter westher. 


11.40 «.in 





t MOlfiirtifek Henry, SketobwofLocitovilleMiditoenTi^^ Appendix. 
•CompilMl ftoom notes of Jared Biooka. 
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21 
-28 

ao 
ai 

1 

2 
3 
hO 

9 

10 

11 

12 
13 

14 

15 
lÜ 
17 
18 
19 
20 
21 
22 
23 

9t 

25 
26 
27 

28 

» 

30 

31 

1 

2 

3 

4 
6 

6 
7 
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Stmosth. 



W«fttber. 



Consideruble. . 
Slight tremora. 

da 

do 



.*>..do.. 

More fKqiieat tmnora. 
Oonaida»b]e , 



Ubwne. 



Cooridenible... 

SUght 

. dn 

Cöiisidoraliti'. . . 
Strong Ircuiurü. 
SUgbftieinoi«.. 



Severe 

Sligbt treiiiora all (lay 

Cousiderable 

Slight tremors 

. ....do 

do 

Inoossanl trciuois. ... 

Cousiderable 

SUght 

.^do 

'I'romors 

Intessaiit tremorii. ... 

Ver y falnt tremon. . . 

Slight 

Cousidprablo 

No sbooks n-püited... 

Vcry slight Iremors.. 

Sliglit tri'mors 

Cotisidcrablc sbocks.. 

Very vioienC 

CkMQitdnrable 

do 



do 

Slight 

Severe 

Tramora 

BUght tremora 

Strons treraor 

Vtolent 

Fregneut vibratkuu... . . 

SUgnt tremor — 

tpew»nt aUght tremors. 

Oonalderable 

Bardy percq>tibte 

Stioog tremor. 

Oootlnual tremor. 

Oonaldembl« tremon 

TremaiB and vibratiMia. 

Conalderable ahoek. 

Lcss than usual 

Slight motion 

ConsideraMe shook 

Frequent slight treinors. 



Considerable niulion . 

SUgiit tremor. .. 

Mouorate trcimirs 

Slight shiH-k 

No .sIhh ]..s 

Tremors begin 

V'iolout 

Moderate shock 

Slrong, verlicül vibratiuiicj. 

Modorate abock , 

Severe 

do 



Slight iremors. 

lleiivy shock 

T romcndous. ... 

Coiistant riiolioii 

F refjuent jarrixaga 

Tn niora evejy lO minutes on aver- 
age. 



Clear. ealtn, oold. 

Warm; overcaai. 
Strong west wind. 

rieasant, freeting weathen «inda 

west. 
Do. 

Weatber beoouiing thicker. 
doody; heavy miat; temp«fatare 

abottt ftneesfng. 
Ratoy. 
00. 

Do. 

Siiowlng. 

Light west wind; barply Irceiiiig. 
Weather Clearing, 
rioudy, (>old. 

Fair, niodantte weatbn; wraterly 

Winds, 
(^oid and pleaaant. 

Do. 

Weather beoomlng ovOTcaat. 

l'oggy. 

Cold; cloudy. 

("oid; clenr to overca^. 

Fair and cold. 

Do. 

Do. 

Weather thickening. 
Do. 

Hazv; vari4tble wind. 
Fieu.s]int; tuming oloody. 

Snowing. 

llainy, ligbtning, Doggy. 

l.'njfettled. 
Cold; some snow. 
Very cold, hazy, damp. 
Danip and foggy, ^mt^ 
Ha7.v; soutb wind, 
Kainy, baU,8now. 
Do. 

RaiJi and steet; loggy, 

Do. 
Rainy. 

Cold, gloomy, io8B7* 
Caini, üvetcaat, oryer. 
Cold, catm, overaMt. 
Varyquiet; almoMMr. 
Snnny weather. 
Warm, misty. oTcrcaat. 
Rain in monung; oveioMt 
Do. 

Unsettled weatber. 
Ojeariog. 

SttO amning dimly. 

Do. 

Do. 
Calm, haiy. 
i'artiy cloüdy, 

Do. 
Rainy. 

Do. 

Do. 
Do. 

C^leariii^' weather- windy. 
Do. 

Clear and pleasant. 
Sky sudUenly ovencast at 2 p. m* 

Surinkle rain. 
Cold and fair. 

1)0. 

T)f>. 
l>o. 
Do. 
Du. 

Cold, calm, haty. 

De, 
clüudv. 

Rain änd snow after 2 p. m. 
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1BI2. 



11 



13 
13 



14 



16 



16 



17 



18 

ao 



21 
S2 

23 



Stzength. 



Wfltüicr. 



25 

20 
27 

2K 

29 



g.lO p. m 

10.10 p. m 

12.05 a. m 

12 to 6 a. m — 

9.2j p. m 

8.45 a. U) 

3.4« p. m 

4.10 p. m 

9.08 a. m 

10.13 a. m 

10.30 a. m 

11 a . nu 

n./jOa,m 

3 p. m 

8.25 p. m 

6.40 a. m 

6a. m 

10«. m 

12 m 

9to l^a.m.... 
l2u>6•. m.,.. 

0.10 ».m 

10 toll «.in.. 

12 m 

I0tollft.m... 

2.00 p. m 

12.30 a. m 

11.20a. m. ... 
12.30p. m. .. 

3 p. m 

9.15 to 12 a. m 
12 in 

10 p. iii 

4 a. III 

11 to 12 a. m.. 

3.07 p. m 

2 p. m 



Severe 

S«vere to tremeuitju^ 

Ma l'-rjte ahock 

Mäuy tT*mor?i 

Möderau ■ ^h.nk 

Rnnrt stiink 



do. 



8 to 10 ft in 

Ni,:lii , :i m. . . 

10 p. 111 

11.50 p. ni 

Night, a. lu. . . 
llTjO'ol2a.m, 

8 p. m 

9 a. in 

P. m 

12 p. m 

8to I2fi m .. 

12 II 

4 p. m 

8.30 p. m 

13 p. m 

9 a. m 



Sunrine..... 

9 a. in 

r. m 

10 Hl) a. ni . . 

P. II) 

8 to lU ». m 
Bunsst. ..... 



4 :i. m 

Hitü 10.30 a.m. 

1 jK ru , 

Night, a. m,.. 

8 a. m 

9.30 a. m 

9.30 a. m. to 

1.30 p. m. 
6to7p. m... 

9 a. m 

2p.m 



Pcnduiutm all ia tnutloo . . 

Largcly vertlcal MOttO i i 

Smart shock - 

Single bard shore, 

Faint shock 

Slight motlOiM 

do 

Considerablc shock 

Several treniors 

....do 

Considerable tremor 

Several tremora; «Ught 

f aint abock. 

Several faint tremora 

AH penduloma movcd. 

Considerable tRoior. 

SUght tremor. 

.do...**...... - I 

«Ia ..--..I 

CoQtinnal tmiior. 

CoaMderaMa motlon 

Conslderabto ahock. 

Shock of 9ome atrength.. ...... 

Continual tremor 

Slight shock 

Motion cotiaidorable (over 70 trem- 

ors during day and nieht). 
Pendulums swing half tne ttme..... 
Tremors; few shocks during day. . . . 

Moderate ehock 

do 

Frequent slight vibrations 

PendulumsTninotion 

...do 

Perceptiblo motion 

Frequent slight mo vemt-ii Us 

ßomewhat alarming shock 

Frequent treinors 

Considerable tremor......... 

Smart Vibration 

Btrong vibcatfam 

... .do 

4-inch pondtilum in rootion (littla 

motion through day). 

Considerable tremor. 

Somo motion 

l'eüdulums generally at reat..«.. ... 

All pendulums in motion 

Littie niüliün alter .suui^et 

Irregulär movements oi pendulums 
ßli^t shock (no motion durincaftw- 

noon). 

Moüi'rnto sbork 

SUght l<j considerable motion 

Considerable ahock. 

Smart niot ion . . 

Sensiblo >li'>( k 

Considerable shock; considerable 
viTtlcal motion. 

TrirnKtrs 



SUmy. 
Do. 

Cknidy. 

Cloudy, or haiy. 
Overcast. 

Clear and pieasant. 

Do. 

Do. 
Overcast. 
Do. 
Do. 

Thunder shower. 
Calm and rainy. 
l'artly cloudy. 

Do. 

Do. 

Do. 

Do. 
rieasant. 

Do. 
Cloudy. 

Do. 

Do. 

Do. 
Rainy. 
Clearmg. 
Fair. 
Cloudv. 

Do. 

Partly cloudy. 
Rain>'. 

Do. 
Overca.'«t. 
Pieasant. 

Do. 

Do. 
VBtr. 



Pine weatl 




Ckmdy. 




]>o. 




Do. 




Do. 




Do. 




Do. 




Do. 




Rainj. 




Do. 




Do. 




Do. 




Do. 




Do. 




Cloudy. 





2.S.") to 
]). m. 
8.35 p.m.. 
Snnrise . . . 

s.'i'i ;i. m. . 
2 u.ui. . . . 



3.30 



Pendulums \n mo\ lou 

Pendulani^ niovr ii^'h-i} 

Sllsht motion; stillest day yet a ; rr 

gnrdsshocks. 
Pendulums In motion; notJoeable i 

vibrations. 

Pendulums vibrate strongly 

Smart shock 

Strong shove and mach motion. . . . 

Slight shock 

Very slight shock 



Fair. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
Do. 
Do, 
Do. 
Do. 
Do. 

Do. 

Do. 

Especiallyflm 

Do. 

Do. 

Do. 
Pieasant. 
Do. 
Do. 
Do. 
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1S12. 
litt. 4 



SnitfiM. 

12m 

Sp.m 



10 



11 



12 



13 
14 



15 
16 
17 
18 



3 a. m 

11 a. m. t<> 2 
p. III. 

3 p. in 

7.3.' p. in 

ä a. m. . . . 

U ft« CD*« « » * • « < 



S 8.30 lo '.I a, in. 

\IM :l. III . . . 

Noou - 

■S Ji, III 

':t [1. 

Daybrcuk 

7tdilSft.iB .. 

12 lö .') J> III - - 
Münuni^ . . , , 
0 to 9 a. m . . . 

in.2.- u. m 

N'ooii . . , 

3.20 p. m 

7.20 p. m 

NieM,ft.m. ■ 
9.20 ».m 



Stnoftli. 



Wwther. 



Shook gmenüj feit 

Stuklen ioogwMvaliov« 

CoQsidflimbl» iMWlan 

SllghtmoÜozis 

SnodcnneraDyfelt 

A consui^'able ahoTs 

Very faint motion 

Considerablo horinmtal VüA 
dicular motion. 

Gfiulc shove 

Barely pflrcppt.ibk' vibrutlon. 



-UO. 



Niditya.m... 

•JDft.in 

7M^m 

8JPtol2a. m. 

6.30 p. m 

8p. m 

Forenoon 

2 to 3 p . m 

10.40 a.tn. toi 
p, m. 

p . in . . . . 



0 tu hl u. III . 

\) a. II! 

hi to Kl a. in . 
Kveninj; .... 



i>hoi k L'i'iK.'nilly frlt 

Slii;ht i>uL fretiufiit troinors 

rt'iiihiluin.s vilir;ite fon.sidoriihly. 

( onsi li niVhle j)('r[>oiicücular motiön. 
.'^hort pouiluliinis moVQali||ltly..... 
.Sliück pj'norally telt. 

Fcri t ptibleshock 

Fiiint trciiior. 

]'<'i)diiliinis in inoUoil 

Prnctitiblesbodc 

1 vn< luiumsln motioii «t sbort lnter> 

v;lls. 

do 

3 moih'rato show"; 

i'i ininluin.s scliloin still. 

l'i'iKliiliiins in motion .. 

AU pi'iululum.s in inotiou 

i^ovcral utiuüulmuäinmoUoQ 

To w. rrtil shovos in onedlnetloii 

2 or 3 luovciiu'nts 

Streng shoves 

3 to 6 inch penduiun^ in motkm. . . . 
Short pendulom^bratMM litUtm»- 

tion in aftemoon 
Generally feit in lavm and countrjr.. 

Short pendulums in motion 

All penduluns in motion 

Short pendalmna In motkm most ot 

tln«. 

Banly pococptlUe ▼wtlottl motion . . 

do 

No vibratlomi 

Conaiderable shodc; alHmed pcoi>lo. 
lCedinffl<langtli pondalnma m mo- 
tion. 

Sliglu molion 

Motion similar tu i>receding day 

3-iiu h vilirator in inotidn 



.'lo. 



]<» i S.IO to 12 Ii. v.l. 
.\fUTn<xiri. . 
Sun-sei 

20 Hu. m 

9.30 to 12 a. m 

21 11.35 ». m. to 
() p. in. 

12 p. in 

H.2'j a. ni 



23 

2-1 
2,') 
'M 

27 

28 



II 

1 



10.0.">t.o 11 a. III 

3 p. m 

11.2."j Ii. m. . . . 
2 p. III 

12 p. m 

7 20 a. m 

7 to 8 a. m . . . 

Am 

1'. m 

A . m 

2.20 to 7.10 p.m 



\'ibr:iti>rs aiul pomhilunis in iMotion. 
Thoi samo duriiig day and cvening ut 
intervals. 

Pt'niluluiiis In motion 

Frctpicnt slipht moüona 

2 .^light shrK'ks 

tcinch pondiiluni in motion 

l'endulum swings cx>nstantly 

SbMrtarTllinClaim nearly oomtaiit. 

Stronj; .sliook 

ij-itu h pcndtiluin nioM.d eonaider- 
ahly. 

All peaduUims in motion 

.do. 



2 and 4 inch peudulums vibrato. 

Similar to pr«ceding 

Coasiderable shcK k 

Similar to prevlou^ inomlng.... 

Les3 than provioua day 

Still decroasing 

No vibrations 



de 



7J0«.m. 



Pendulutus viVritc 

Only Short p' II iulamsnove........ 

Porooptiblo shock 

Pendulum vibrations 

Loast motion of any day 

Several ahocks sumcient to movc 

4-lnchpendiitam; llnni^tfeltby 

people. 



PlMsant. 

Ovorcaat. 

Cloudy. 

Dttk, dondy« oppcoaaive. 

Cloodjr. 

Paitly eloudr. 

Do, 
Po. 

Do. 
Do. 
( loud V. 
Dö. 

Fair. 
Cloudy. 
Parti V cloudy. 

Tio. 

1)0. 

Hazy. 
PlflMUlt. 

Do. 
Fiiir. 

Do. 

Do. 

Do. 

Do. 

Do. 
Ovorcast. 
Cloudy. 

Do. 

Do. 

Approaoblns fUr. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Fair. 

Do. 

Rain and thmad«. 
Rainy. 
Cloudy. 
Fin.' \Voather. 
Do. 

Fair. 

Do. 
Ovorcast . 
Haz\' sun, 

Do. 
Rtfny. 

Do. 

Rnowing. 

Siiowlng (X'<\^sioiiallj. 

Do. 

Calm, cloudy. 

11 117. V sun. 

üvt rcast, fOggy. 

Do. 
Hazy sun. 

Do. 
Rainy. 

Rain and lighttttn^ 

Rain or snow. 
Fair, 

Fair and frosty. 
Do. 

Clearandorlip. 
Hazysmi. 
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Apr. 



1812. 



May 



10 

11 

12 
13 
14 

15 
16 
17 
18 
19 
20 
21 
22 

23-27 

2S 

» 
1 

3 

3 



Honr. 



11 0.01.... 



Sunrise to 2 
p. m. 



6a.iii. 
3 p.m. 

r.m,. 
A . m.. 



11 a.in. 



9 a. ro. 



C to 10 a. m 
lOp. m 



Am 

7 lo 10 a. Ml 
r. ra 



8 a. w. . 



8 a. m 

10.25 a, in. 
7.10 a. lu. . 



by 



Slmilar to Apr. 1.... 

Sensible shock 

Very sUght tremors 

Vibrationa baruly pcrtcptiblo 

pondulums. 
Froquent vibrations uf shortfr p<>ti. 

diuums. 

Motion at sunriso wUh aUglU vibr»' 

tions all day. 

rercepUbleabock , 

Moderet« shoOk 

Peodulums move at sunsst. 

Very sli^t movwienU of jMndu- 

lamtiniiionifiiK. 

PeiwptlbleShock 

Pendulunis In motlon 

Very slight movements. 

do 



....do 

do 

do 

Peicoptiblc ^hijck at daylight. 
Penduluuii in froquent actiou. 

do 

Sligbt motion 

.... do ...... -- - 

Considerable uioUun 



Waatbar. 



Movemi::uLä each day; generally 

slight, but somo stronger. 
Perceptiblo shock bcforc daybreak . 

btrorm Vil)r;"i(ji>na 

Btrong \ibratioa3 iu eveaiug 

Motion modarata In moming, vaak 

at night. 

Penduitims 'vlbrata morainc aad 

evoning. 

Mauy perceptlble shocks: pendu- 
lums oonstantly in motion. 

Pendulums in motion 

Pendulums in motion morniag and 
eveoing. 

Pendulums in motion.,... 

Moderate to severe 

Froquent vibratious 



Dim stin. 
Fair. 

Fair to ovcrcart. 
Cloudy and gloomy. 

Ix)okeü Uke gathcring storm. 

OvaicaBt, unsattled. 

Ovaraaat, very dark. 
Ovarcast. 

Do. 

Partly cloudy. 

Cloudy, .somo rain. 
Ovcrcast, windy. 
Overcast, but liltlt; wliul. 
Overca.s1 . 

Do. 

Do. 

Do. 
Rainy. 

Ileavy thunder storm.s. 
Rain and thunder. 

Showers. 

Do. 
Fair. 

Do. 

Fair and dry but wiüi -some Uaze. 

Calm, warm. 
Do. 
Do. 

Dry and oatoi: thunder ahower Sn 

aVeniog. 
Sboweis aad tkundw. 

Ratny. 

Do. 

Do. 

Thiaatening weatkar. 
I>o. 

Flne weather. 



GOrCXHHATL 

A detailed account of the earthquake of 1811-12 as observed at 
C^innati is presented bj Drake, who in fact left the onlj scientific 
recoid of the shocks at this point which the writer has seen.^ The 
chronological list of the disturbanoes was given in the table on 
pages 10-20. Of the firat shock he sajs: 

At 24 minutet} past 2 o'clock a. m. mean time the firet shock occurred. The motion 
was a quick oscillation or rocking, by most persona believed to be west and ^st; by 
some aottth and mnth. Its contmuance, taking the avonge of all tlie observatioois I 
could collect, was 6 or 7 minutes. Seveial penons aosert that it was praceded by a 
nimbling or ruBhing noise; but this is denied by others, who were awake at the com- 
mencemcnt. It was so violent a.'^ to agitate the looae fumiture of our rooms, open par- 
tition doora that were fastened with falling latches, and throw off Lhe tops of a few 
chimueys in the vieinity of the town. It seema to have been strenger in the Valley of 
the Ohio than in the adjoining uplands. Many ämiilies living on the elevated ridges 
of Kentucky, not more tiian 20 mües from the river, slept during the ahock; which 
can not be eaid, peibaps, of an} family in town. 



1 Piake, Daniel, Natural aud Statistical view or plctures ol Cinoinnati, Cincinnati, 1815, pp. 233-244. 
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Of the seyere shock of Januazy 23 he says: 

Aboat 9 o'dodc *. m. a gieat number of atrong undulatioiiB occuired in qtiick suc' 
cesrion. Theycoatmiied4or Sminutes, hayingtwoorfhreodiBt^ 
dnring that time . An instrument constructed on the principle of that used in Naples, 
at the time of the memorable Calabrian earthquakes, marked the directum of the 

undulatioas from south-southca^t to north-northwest. Thia earthquako ms nosily 
equal to that which commenced the series on the 16th ultimo. 

I Hk accoiint of the severe shock of Februaiy 7 is as foUows: 

At 45 mmuteB paat 3 o'dock a. m. aevonl alarming ahocks in lapid aucceadon. The 
instraineBt alieady mentunied indicated the three principal heaves to he ümm the 
I eonthwest, the soath-eouthwest, and south-southeaat. The last greaüy aurpaaaed any 

othor undulation evpr known at thLs place. It threw down the top« of more chimneyf , 
made wider fissures in the brick walls, and produced vertigo and nausea in a greater 
number of people, than the earthquakes of either the 16th of December or the 23d of 
January. It waa aaid by some that thia earthquake was preceded by a light and a 
noise; but thia «aa denied by othen, who wwe awake and collected in mind and 
aenaea. 

^ On February 8 the following occtirred : 

At 40 minutea paat lü o'clock a shock comiderably fitronger than either of the pre- 
cediiig [of February 8]. It waa observed to produce in suspended and elevated bodiea 
a very sensible degree of trembling, but no oscUIation; indicating, perhap», a vertical 
i inatead of the horiaoaital motiim of the previoua ahocka. Immediately before thJa 
ahock I had the aatiafiaction of hearing, for the firat time, a noiae auch aa preceded, 
i( r-ording to the report of some of our citiaens, moat of the principal earthquakes. 
Ii was a peculiar, faint, dull, rumbling or rusbing pound, near the horizon, to the 
tiouth west. It seemed to approach but not arrive at the place of Observation, and af ter 
contiuuing iour or hve eeconds was succeeded by the shake. Düring the remainder of 
the night and the next day the earth waa in the aame itate of tremor which it suffered 
on the 5th and 611i. 

Discussing the iutensities of the shocks, Drake adds: 

The violence of different earthquakes is best indicated by their efficiency in alter- 
ing the Bf ructure of the more nuperticial partes of the earth, and in agitating, subvert- 
ing, or destroying the bodies which they Bupport. On a comparative scale, formed 
±N3in Vach lemarka, thia place the firat ahock of Ihe lOth of December, 1811, that of 
tiie 23d of January, 1812, and the firat on the 7th of Fehmary, occupy, above the reat» 
& decided elevation, and conatitute the firat claaa. To the second class belong the 
ehock at 20 minutea past 7 o'clock a. m., December 16, that on the 27th of January, 
and that at 40 minutes paat 10 o'clock p m . on the 8th of February Of the remainder, 
one-half, by estimation, may be referred to a fourth class, compoeted of thoee which 
^ere feit only by perHons not in action; and the remainder will constitute a third cla^d 
cf tntennediate violence. The numeroue tremon and ebnllitiomfl diatwere detected 
l»y penduluma, and the delicate eenaationw of a few nice obaerveia, when at perfect 
veat, may oooatitate the fif th and loweat order of fheae multiplied sgltationa. 

After giving the description quoted ahove, Drake presents a de- 

taüed account of the physical phenomena observed during this period 
of disturbance and during previous earthquakes. (See p. 13.) 

OTHSa LOOAUTISS. 

At JeffersonviUei opposite LouisviUe^ the shocks were feit veiy 
mich aa they were in Louisville. At Red Bank, 150 miles below 
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LouisTÜle, Anthony New stated that from Deoember 16, 181 1, to 
Januaiy 4, 1812, ihm wer© 20 to 30 shocks, the one shortly i^ter 
2 a. m. and the one at sunrifle on the 16th being the most violent 
These shoeks, which cracked or thiew down many chimneys and 
caused the people to flee from their houses, are aaid to have beeo 
accompanied by a noise Coming from the weet At Vincennes, on 
the WabaBh River in Indiana» the first shock was very severe, 
menacing the safety of the houses, and waa foUowed by shocks of less 
Tiolence fer aeveral daya. At Lebanon, Ohio, the vibrationa, which 
appeaied to move from eaat to weat, were ao great that the housea 
were vacated. At Girdeville, in the aame State, a violent trembling 
auificient to bring peraona from their beds was experioiced at the time 
of the &st shock, while a leaaer ahock was feit at 8 a. m. In the 
Green River region and Henderaon County, Ky., the first shock, 
which waa alarming in its nature, was foUowed through night and 
day up to December 30 by less violent shocks. On the latter dute a 
shock more severe than any of those preceding was experienced, over- 
tuming nearly every chimney in Henderson County. The shock of 
4 a. III., February 7, was severe at Pittsburgh, being greater than any 
previously experienced. Many persona left their houses. 

GREAT LAKB8 BBGIOK. 

Judge James Witherall, writing from Detroit, Mich., reported that 
the fiist ahocks weie diatinctly f dt in that reg^n. The weather waa 
cold but cahn. In February, 1812, he wrote that the earthquakea 
atill oontinued. 

On the 3d instant, 14 minutes past 4 p. m., a small shock was feit; the mercury low, 
but not quite in the ball; It had risen very coauideiiAbly a feir houre previous to the 
ihock. On the 7th, at 4 p. m., the weather continuing moderate, the shock waa ationg, 

nearly equaling the one I previously mentioned to you, and continued about 90 sec- 
onds; on thp Hämo ovoninj» at half-past 7 another ßmall shock; at 55 minutes paet 9 the 
eame evening another small Hh(x;k; at 11, another; and at 12 a. m. et the 8th, one 
which eeemed to produce a different motion, that is, like pounding up and down 
instead of OBciDating. 

A. B. Woodward, another judge in Michigan Territory, wrote on 
April 7: 

We have had nine shocks of the earthquako herc, of -which I have an exact memo- 

randum of eight and have somehow entirely lost the time of the other. T feit four 
myself . I know only one person, a French lady, who feit the whole; speakiug here 
of the eight. 

In a ietter dated June 23, the aame gentleman obaervea: 

In a late joumey to the Rividre aiixTianchee, in upper Ganada, I found the niunber 
of ahocks of Üie earthquake feit there was exactly the same as hete — that is, nine. 
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ATLAimO COASTAL AND PDBDMOMT PLAIN8. 

The shocks were d ist inet ly feit throughout tlie Piedmont aiid 
Coastal plains from Washington southward, but were not ven^ notice- 
able farther north; although reported at Baltimore and even at 
Boston. The nontransmission of the shocks in the Northern States 
was probably due in part to their distance from the eentrum and 
in part to the oblique angle niade by the line of transmission of the 
vibrations to the strike of the rock strata, the shock apparently being 
transmitted much moro readily in directions at right anglcs to the 
trend of the strata, as in the southern Appalachians, than in those 
making veiy low angles, as at the northem end of the System. The 
following indude the principal ailusion» found in regard to the 
shocks.^ 

WaakmgUm.^'Kin. tiie moming of Monday, the 16 Deoember, 1811, Beveral ahocks of 

earthquakes were feit at the city of Washington. The firet of theae happened at 3 

o'clock, and in some houses was considerable, enough to shake the doore and Windows 
and wako persons from their sleep. There were .successive tremors. Tasseis of cur- 
tainfl were seen to move, and pitchere of wastiing Stands were heard to rattle upon their 
basÜQS. The eound was very distinguiahable and was believed by many to pass from 
Bouthweet to noriihewt. The alazm was bo great in some femilies ÜaA eeaxcheB weee 
made fiom loom to locnn to disoover fhe robben who irare ünagined to have biokNi 
into the hotises. 

A Rccond shock, though lighter, was experienced about C o'clock. and a tlürd about 8. 

A gentleman standing in his Chamber at hiß desk and writing, in the tliird story of a 
brick houae upon the Capitol Hill, suddenly perceived his body to be in niotion, vibrat- 
ing backward and forward and producing dizziness. Not suspecting at the moment 
fhat llie uncomlorteble seiuation was caiued by an earthquake, he examlned his dosk 
to know whether it stood imn. Finding that it did, he diopped his pen and, tuming 
his eyes upward, discemed that the looking-glaas and other fhings hanging near bim 
were in a similar motion. 

Another person was near a table placed beneath a niirror. Feeling a giddinesn come 
upon him, he seized the table ior support. The general agitation of the chaniber and 
houae ceased in about a minuto; but tike looking-glass, which was suapoided in tfie 
usual manaer, continued to swing tot some seconds longer. 

PointMinihe South. — In Richmond the signs <rf an earthquake were witneased by 
many persons. At 3 o'clock on the same moming (the 16th of December) there were 
Said to be tliree successive shocks, another about 6, and a third about 8. Several 
people were impreHHed with a belief that thieves had entorod their dwellings. and in 
one of the moet elevated mansions the bella were seL a-ringing in both the upper and 
tower roMus. Hie ndse and concussbn were siq)p<wod by some to proceed fnm east 
to west. It was stated at Notldk diat two very distinct shocks weie feit in that 
town and in Portsmouth, to wit, at 3 and 8 o'clock in the moming of the 16th. Some 
clocks were reported to have stopped, tho doors rattled, and articlcs hanging from the 
ceilings of shops and houses swung to and fro, although a perfek t c alm prevailed. 

At Raleigh, N. C, several slight earthquakes were feit on the moming of the lüth of 
December. The fixst happened between 2 and 3 o'clock and was distinctly perceived 
by all wbo were awake at the time. Two ofhers were reported to have occurred 
between that time and 7 o'docki but were not plainly observed except by some mem- 
bers of the legislature who were in the Statdiouse and were coneiderably alarmed at 
the shaking of the buUding. 

» mtflUll, 8. Tnuis. Llt. and PliJlos. 8oe. New York, vol. 1, 1815, pp^ 381^307. 
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From Geoigetown, S. C, it ww told fliat several shocks had been «qterimioed 

between the hours of 3 and 8 on the morning of the IGth. The inhabitanta were much 
alarmed . The shocks were bo considerable that the parade ground of the fort was said 
to have eettled from 1 to 2 inches beiow ita former level. A tub of water standing upon 
a table in the barracks waa reported to have been overaet by the jarringof the building. 
Anotiher aeiwn ahock was feit two days affcerwaids at noon. 

At Golumbia, S. C, fbe inhalntaiilB wem alaniMwl by repeated dioclcB. TbB fimt 
took place at half af ter 2 in the moming of Momday, which was roproaonted ae Aa^M^g 
the houses as if rocked by the waves of the sea. It was followed after the ce8sati<m of 
a minute by three slighter onee. At 8 o'clock two others took place, and at 10 some 
slight ones. The South Carolma (College appeared to rock from its foundation and a 
part of its plaster feil, which so alarmed the students that they left their Chambers 
witbout their doüies. It Boomod asif all the Imfldings would be leveled. The dogs 
barked, fowls made s lacloBt, and many panwna lan about with Ughti, not knowing 
where to go bo gieat was their tenor. Düring the firot agitation it waa obesrved fbat 
the air feit as if impregnated with a vapor, which lasted for some time. 

At Charleston. S. C, the senpation was of considerable Htrength. One account stated 
that on the moming of the Ifith. at a few minutea before 3 o'clock, a severe shock of an 
earthquake was feit. Its duration conjectured to have been between 2 and 3 minutes. 
For an hour pzevioiis, though the air was perfectly calm and several stars visible, there 
was at inlorvals of about 5 minutss a rumbling noise like that of distant tiumder, which 
incfeased in violence of soimd just before tlie shock was feit. The Vibration St. 
Philip's steeple caused the clock bell to ring about 10 seconds. Two oüier shocks were 
feit aftenvards, one a little before 8, and the other about a quarter of an hour aftcr. 
Both theee were elighter and shorter than the first. Many of the family clocks were 
stopped by the concuasions. In many wells the water was considerably agitated. 
From another source it was related that Charleston was shaken by an earthquake 
seveiely at the time beloie qpedfled. This was pnceded by a noise vesembling the 
hkwmgof asmith'sbdIowB. The agitation of the earth was such Ihat the bells in the 
chnidi steeplo!^ rang to a degree indicative of an alarm of fire. The houses were so 
mnch moved that many persons were induced to rise from tlieir l>eds. The clocks 
generally etopped. Another slight shock was experienced about 15 minutes after, and 
yet another at 8 o'clock. This last one produced a coneiderable rattling among glaas, 
China, and other fumiture. A looking-glass hanging againat a west wall was obeerved 
to vibiate 2 or 3 indies from north to south. 

The inhabitants of Savannah were sensible of four earthquakes. Hie fint was on 
the moming of the 16th of Dectfnber between 2 and 3 o'clock. It waa preceded by a 
flash of light and a rattling noise reaembling that of a carriapre passing over a paved 
road. It lasted about a minute. A eecond boou .«ucceeded, but its duration waa 
shorter. A third happened about 8 o'clock, and a fourth about noon on the 17th. Per- 
sona who experienced the hardest shock weie made to totter as if on shipboaid. Its 
coune was believed to be ficom soathwest to northeast. 

It was observed by I>r. Kacbride, of Fineville, S. C, Chat the earthquake teirified 
the inhabitants exceedingly. It was accompanied by several appearances that coun- 
tenance the theorj' of this phenomenon whicli brings in the agency of the electric 
fluid. (1) The infrequency or absence of thunder storms; that is, they were much 
less frequent this year than usual, especially in the autumn. (2) Immediately before 
the earthquake a red appearance of Ihe cloads which had maiäi daikened the water 
for 24 houn immediately before the shock. (3) The loudness of the thnnder, and the 
number of the peals within 24 hours after the first shodc and but a few houn befbte tlie 
last, which was feit before he wrote. Suc h thmulor waß very unusual at that season. 

The Hon, Israel Pickenp, of Hunromhc ( ounty, N. C, received a letter from the 
Rev. John Carrigan, dated the 28th of February, and containing the foUowiog informa- 
üoa: 
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"Durin«: my travek lately to and fron fhe State of Geoigia I made it a part of my 

business to obtain the most accurate arrountsi of the present ßhaking of the earth from 
all parte, I have found that in all part« of the rontineiit Iho rnotion of the earth haa 
been the same and ils partiality remarked in the »ame neighborhoodö. In thia country 
the first rocking (aa it ie generally called) waa perceived on the 23d of December, a 
UtUe befiore daylight. Since tbst time it haa been obeenred almoet every week thiougb 
Soutii Carolina and parte d Geoigia. Seveial ponona in thoie States have told me 
that they have feit it almost evezy day since. No damages have arisen more than a 
few brirks ^haken off somo chimneys, There is no truth in the report in oircnlation 
rcfpecting tlie fall of the Painted Rock and other extraordinaries in Buncombe County. 
I gave my friend, Col. Freeman, in Georgia, a call, who infonned me that he had par- 
ticularly noticed some tall poplars in his lane during the time of the second shock rock- 
ing with an equable motion from northeaat to southwest, irtiidi I have found to be 
genend. On the 7th and 16Ük instant the shaking has been general here." 

NATXJBE OF THE VIB&ATIONS. 

In thfi New Madrid area proper the only evidence of the natura of 
the vibrations is the accounts of those persona who ezperienoed 
them. Of these Bringier, who ezperienoed one of ihe major ahocks, 
describes the action as a hlowing up of the earth accompanied by 
loud explosions.^ Oasseday writes: * ^'It seems as if the surface of 
the earth was afioat and set in motion by a slight application of 
immense power, but when this regidarity is broken by a sudden 
CT08S shovOi aü Order is destroyed, and a boihng action is produced, 
during the continuance of which the degiee of Tiolence is graatest, 
and the scene most dreadful." 

Others described the movement as an ''undulationof the earth re- 
sembling waves, incraasing in elevation as they adyanced, and when 
they had attained a certain feaiful height the earth would burst." ' 

Le Sieur likewise says: '*The earth was observed to roll in waves 
a fow feet high with visible depressions between. By and by these 
swells hurst throwing up large volumes of water, sand, and coal." * 
Haywood writes that in Tennessee the motions were undulating, the 
at^itated surfaces "quivering hke the fiesh of a beef just killed." 
The motion is said to have ''progressed from west to east and was 
sometimes, though seldom, perpeiidicular, resembling a house raised 
and suddenly let fall to the ground." * 

Aiidubon, who experienced one of the shocks whilo riding in Ken- 
tucky, says that *'the ground rose and feil in successive furrows like 
the ruffled waters of a lake. * * * The earth waved like a field 
of corn befure the breeze." • 

There were great dilTcrences in the intensity and destructiveness 
of the shocks. According to Foster: ' Sometimes they would como 

t Bringier, L., Am, Jour. Sei.. Ist ser., vol. 3, 1821, pp. 1IH6. 

»Casseday Ben., History of Louisville, 1SS2, p. 122. 

» FUnt, Timothy. Recollections of the last ten years, Boston, 182f), p. 223. 

* Le Sieur, Godfrey, quoted in Am. Oeologist, vol. 30, 1902, p. 80. 

» Haywood, John, Natural and aboriginal litstory of Tonripssco. Nashvflle, 1823, p. 124. 

• Audubon, J. J., Audubon and his Journals, New York, 18d7, vol. 2. pp. 234-237. 
9 Mar, J. W., Ttas MMaalppi Vüley, CbSof», 18B0, p. 30. 
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on gradually and finally culminate; again they would come without 
piemonition and in terrific foice and gradually subdde." When the 
shocks weie severe it was practically impossible to stand. Bradbuiy 
and bis crew, who encounteied one of the severe shocks while on 
shore caring f or his boat, had great difficulty m preventing them- 
selves from being thrown down, and one of the party was neaily 
precipitated into the river.^ Again Flint says that when the shocks 
"were at the severeet point of their motion the people were thrown 
on the ground at almost every step. A French gentleman told me 
that in escaping from bis house, the largest in the village, he found 
he had left an infant behind, and he attempted to monnt up the 
raised piazza to reooyer the child and was thrown down a dosen 
times in suooession." * 

Vertical shocks do not appear to have been lacking in the New 
Madrid area, but, accordiag to Flint, were less destructive than the 
horizontal type. He says: '^The shocks were clearly distin^uLshable 
into two classes, those in which the motion was horizontal and those 
in which it was perpendicular. The latter were attended with the 
explosions and the terrible mtxture of noises, * * * hut they were 
by no means as destructive as the other/" 

In the more remote districts the action was less intense, producing 
only vibrations and tremors. There appears, however, to havo been 
more or less of surface movements, as the shocks were niuch more 
distinctly feit by those living in the allu\'ial flats of the Valleys than 
by those on the rock uplands, notwithstanding that it is only through 
the rocks that the shocks could be transmitted to the distances 
observed. The slight vibrations in the latter must, therefore, have 
been greatly magnificd on transmission to the alluvial masses. The 
intensities in Valley and upland differed sufficicntly to be noticeable 
at the time. Drake, speaking of Cincinnati, says:* "The convulsion 
was greater along the Mississipj)ij as well as along the Ohio, than in 
the uplands. The strata in both Valleys are loose. The more 
tenacious layers of clay and loam spread over the adjoinmg hüls, 
many of wMch are composed of horizontal limestone, sufifered but 
little derangement." 

At Louisville Jared Brooks constructed a number of pendulnms 
varying from 1 to 6 inches in length. According to his records, as 
presented in McMurtiie's history,^ although there was great Variation 
in the rapidity and amplitude of the vibrations at different times, 
there was often considerable uniformity during a Single shock. 
Sometimes when the ampUtude was short only the 1 or 2 inch pendü- 
Imns would vibrate. At other times the 3 and 4 inch pendulums 

> Bradbiiry, John, Early wcstern travels, Cleveland, 1904, vol. 5, p. 257. 

* Flint, Tlmotbr, op> cit, p. 225. 
*0p. clt.,r. 224. 

* Drake, Daniel, Natural and Statistical vicw or picture of c nu-uiuati, Cincinnati, ISlö, p. 'Ii5. 

* WHmMt, H., SkelolMB of Louisville and its envlrana, LonJarilk, 181S, Appendix. 
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would move while both the longer and shorter ones remained sttr 
tionaiy, and again the 6-mch penduium alone would be in motion« 
The greät majority of the Tibrations at Louisvüle «ppear to have 
been horizontal and to have varied irom mere tremors to stiong 
moYements to and fro. Usually a considerable number of move- 
ments oceuRed during each shock, but at times the motion waa 
like a shove in a single direction without any comsponding move- 
ment in the oppoeite direction. Sometimea two or thiee such 
ahoTee occumd in sueoessioni Taiying in intenail^ fram gentle to 
Sharp. A few motions were Yertical and were recofded oalfy by the 
spring indicators^ the pendulums lemaining quiet. Other notes on 
the movements are given on pages 22 to 26. 

CXABSIFIGATZON 07 OrTSNSITIBS. 

No leoord ol inteosities was kept at New Madrid or yidnity, bat 
at Louisvilloi only a short distanoe awaj, a systematic record was 
kept by Jared Brooks^ who divided the shocks into abc dasses, vis: 

FHistrate. Most tremendoua, eo as to threaten the destructioa of the town, and 
which muIdBOoncffectitdiould fbeactknicoiitiiiue widk HieaMne d^ee of viotence; 
buildingB oeeillato laigely and iixegukrly and grind agaiiwt cach otiier; the walla 
flplit and bogin to yield; chimnoyB, paiapeto, and gable enda break in variou» diiec- 

tions and topple to the groimd. 

Second rate. Lesa violent but very severe. 

Third rate. Moderato but alarmin«T to people generally. 

Fourth rate. Perceptible to tlio iceliug oi thoee who are still and not subject to 
otfaer motion or aort of jarring that may zwemble Üiia. 
[Fifth rate. Not defined.] 

Sizth rate. Although often caiifring a stränge eort of Sensation, absence, and aome- 
times giddiness, the motion is not to be aacertained positively, but by the vibnfeoa 
or other objects placed lor that puipoee. 

In bis dassified list he records a total of 1,874 shocks between 
December 16, 1811, and March 16, 1812, but many more oocurred 
in the succeeding months f or over a year, as shown in the tables on 
pages 25-26. Of the 1,874 shocks, 8 aie clasaed as violent, 10 as veiy 
severe, 35 moderate, 65 generally perceptible, 89 of "fifth rate," 
and 1,667 indistinctly feit or noted by movements of delicately 
potaed objects. (See table on p. 84.) 

PSBZODS OF AGTIVITY. 

The greateat intensity of action occurred not at the beginning 
of the disturbances but in the first half of the following Februaiy 
and continued through the later part of February and the early 
part of Mardi. The activity beginning ou December 16 gradually 
increased imtil the middle of January, but feil off during the later 
part of the month until only a little over one-third of the former 
nuniber of shocks was feit. Then followed a second period of great 
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activity in late January and early February and alter a falling off 
in the middle of the inonth a period of still groater activity late in 
February. After another falling oiT in early March a further period of 
intensitj developed about the middle of the mooth. TLas iü brought 

out by the lines in figure 2. 

Figure 3 shows siniilar lines 
for shocks of th^ first, second, 
third, and fourth intensities. 
It is interesting to note that 
the lines for the heavy shocks, 
or those of intensities from 1 
to 3, are synchronous, btit that 
of the fourth intensity tends 
to be highest when the others 
are relatively low. This sug- 
gests that instead of readjust- 
ments by a few large slips 
(intensities 1, 2, and 3) the 
change is at times by a large 
nmnber of small slips, giving 
rise to very fainl shocks, 
such as those of intensi ty 
4. Shocks in the weeks end- 
ijicf Dpceinbcr 22 and Feb- 
ruary 9 furnisli examples of 
readjustment by a few large 
slips, wTiile those of Januaiy 
12 and March 8 show porhaps 
equaiij iarge readjustments by a considerable number of smali süps, 
The number and intensities of earthquake shocks from December 
16 to March 15 are brought out in the following table of Brooks: 

IHttHbuUon anä tnUnritie» of iht ikod» of änt New Madrid earthqitake. 




FiouBE 2.— Dlagfam «bowing e»rtbqaake activity by 
wwks, iMMd «a Btwfti^ Anmaiy o( diooks at Loois- 
▼Ute, Ky, 



BndofwiMk. 



De«.*. 

2B 

Jan. « 

12 

10 

2S 

Eeb. 3 

a 

16 

23 

Mar. 1 

8 

15 



Bat«. 



First, äecond. 



Third. 

3 
2 



Fourth. 



9 
10 
4 

2 

6 

5 
♦) 
6 
4 

9 
3 



Füth. 



12 
6 
3 

2 

7 

13 
12 
4 

8 
8 
ü 



Sixth. 



CO 

m 
Ii» 

ISO 
6S 

78 
191 
140 

Gr, 

278 
12« 

210 

1,667 



Total. 



87 

166 
134 
1«! 
65 

91 
209 
175 

8f. 
292 
139 

.^S 

1.874 



Digitized by Google 



BBLATION OF SHOCKS TO TIME OF DAY. 



35 



BBXiATIOir OF BISTBIBTmON OF SB0GK8 TO TIU OF DAT. 

For the purpose of determining the relation of distribution to 
time of day, about 178 shocks, the hours of which wero more or 
less specifically stated, were selected from the iist of Brooks (see 
table, pp. 22 to 26) and grouped in the table given on page 36, 
wkich shows the number of shocks of five grades of intensity occur- 
liiig in each hour of the day. It will be noted that of the minor 




Week ending 



Itoims a.— Dfagram diowlng ^mr^Mlw^ «otivlty \>j intenittlBs» lM8Bd on Bnoks^ aanuiunrr of duMks at 

LouiSTille. 

shocks Teiy few are recorded in the night, doubtless because they 
were not of sufficient strength to awaken sleepers. Beginning at 
6 a. m. there is, according to the tables, a gradual increase of actiyity 
to a time between 9 and 11, after which it falls off until 1 o'clock, 
at which hour ahnest no shocks are recorded. A second but lesser 
period of intenaity develops about 3, with a faUing off from 4 to 7, 
after which the intenaity increases again from 8 to 11. Between 
11 and 12 only 1 shock is recorded, but considerable activity is 
manifest between 12 and 1 in the night. (See fig. 4.) 
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FUBtibocka 



Slight shocks 



Modarate ahodä 



FiouRE 4.— Diagram showlng earUiquake actlvity by houis of the day, basod on 178 sliocks whose time oi 



Dütrilyution o/shocks wüh re/ererux to time o/dajf. 



Boor. 



12 to 1 a. m, 

1 to i a. I« ..... 

2 to 3 a. m 

3 to 4 a. m 

4 to a. m.«... 

5 to fj a. m 

6 to 7 a. m 

7to8a. m 

8to9a. m 

9to loa. m 

10toUa.m... 
Iltol2m 

13 m. to 1 p. m 

1 to2p. m 

2 to 3 p. m 

8 to 5 p. m 

4 to 5 p. m 

a to <> p. ni 

6 to 7 p. m 

7 to S p. ni 

8 to f) p. m 

9 to 10 p. m 

10 to 1 1 p. in . . . 

11 to 12p. m... 



Violent 
sbockä. 



shocks. 



Moderate 
shocka. 



10 



36 



Slight 
sliüi k:-: 
strong vi- 
bzations. 



61 



Faint 
shooks; 
tremors. 



3 
3 
7 
II 
7 
7 
5 



G3 



Total. 



10 



IS 
4, 



RELATION OF DISTRIBUTION OF SHOCKS TO DIUBNAL VAS,£A.- 

TIONS Or BABOMETKIC PRESSUÄE. 

The grouping of the shocks suggests at once a relationship t€ 
barometric pressure, each of the peiiods of activitieB comcifiiD| 
approximately with a baiometric manmum or wilniitMw«. Afta^iyn. 
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ing the maxununis to oocur at 10 a. m. and 9 p. m. and ihe «tininniimfi 
to oocur at 3 a. m. and 4 p. m., and airanging the day into periods 
ol two to fiye hours according to the intervals between the diumal 
creetB and troughs, it is found that the relation of shocks to barom- 
eter ia yery etriking. Tbis is well brought out in the foUowing table: 



DiMribuHon o/Aodtt wUh niferenee to hanmetrie pnuum. 



Boar. 




Violen t 
ahocka. 


Severe 
sliocks. 


Modemtr 
aliocks. 


Total. 






8 


8 


11 


16 
2 








1 


2 






8 


a 


10 
4 


15 
4 




Inier ruediatf 








1 


2 


8 


8 




















2 


2 


4 






1 


1 


2 


4 













The writer does not wish eepecially to support a relation between 
shocks and baxometric manmums and minimums, but the figures of 
the table are so striking as to suggest that the relation is more than 
acddental. The use of the three higher shock intensities only is 
owing to the incompleto records for the iighter shocks, due to the 
abeence of recording seiflniographa and the fact ihat the Tibrataons 
were too slight to awaken the people. 

BBI«ATION OV DISTBIBUTION OF SHOCKS TO PHASES OF THE 

MOON. 

The attraction ezerted by the sun and moon on the earth's sur- 
face at times of new and füll moon is decidedly greater than duiing 
the intermediato periods and has been thought to be an appreciable 
factor in detennining the times of earthquakee. In order to detect 
the relation that exists, if any, in the case of the New Madrid seriee 
of shocks, the writer obtained from Fkof. Walter S. Harshman, 
Director of the Nautical Almanac Office, the dates of the moon's 
phases for 1811-12. These are as follows in Greenwich mean time: 





New moon. 


Füll moon. 


1811 
1812 


h, tn. 

Dec. 15 7 6 

Jan. 13 20 27 

Apr. 11 3 2S 

10710. 11 88 


k. 77). 

Pec.29 7 31 

Jan. 27 23 51 

Feb. 26 18 4 

Mar. 27 12 21 

Apr. 26 5 8 

MSySS 19 81 
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Figure 5 shows a curve represeiiting the 
relative attractions of sun and moon at times 
of füll and new moons and in intemiediate 
periods (not to scale). On this is shown by 
Symbols the di8tri})ution of the tliree most 
severe classes of shock, including (1) violent 
or "tremendous," (2) strong er severe, and 
(3) moderate or oonsiderable. In general the 
shocks oecur in groups beginning \\ ith violent 
and grading off into severe and moderate, 
although there are frequently two or more 
ehocks of great severity. It is as if the first 
was the primary shock due to the formation 
of a fissure along which occur the minor mo ve- 
ments reestablishing the equilibrium disturbed 
by the main shock and giving rise to the 
lesser shocks. With one marked exception 
the groups occur approximately dther at 
times of new or lull moon. There appears to 
be little difterence in the activity at the two 
maxunum periods. 

With the minor shocks the conditions are 
somewhat di£ferent. In f requency these vaiy 
inversely with the number of severe shocks. 
In the first week, when several violent disturb- 
ances occurred, only 87 minor shocks are re> 
corded. Düring the weekending June 26,whieh 
was marked by violent shocks, there were 91 
minor disturbances, while during the week of 
Febniaiy 9, also marked by tremendous shocks, 
the minor vibrations were less than in many in- 
termediateperiods. In f act, the records suggest 
that if themovements are considerable, as were 
those ^ving rbe tö the principal shocks, new 
equilibriums are established quickly, whereas 
a large number of minor movemeiits uro re- 
quired to produce the same result. This ex- 
plains why the minor shocks were fewest in 
the first quarter of the moon and the violent 
shocks were most numerous. The general re- 
lation of the number of sliocks to the phases 
of the moon is indic ated in the foiiowing table, 
based on the records of Brooks: ^ 



< 

o 

3 



o 
o 

Q 

i 

r 

3 
B 

OD 

er 
o 

21 _ 
S* II 

O X 

• 

OD 

ET 

5" 



er 



9 Z 

<9 O 

a i 



oec.2< 



rull Moon j 09C- 29 



i New Moon ^> Jan. D 



8 



D % 
m 



y 
o 

a 

m 



ruit Moon i Jan. ZI 



New Moon ^Ftb. It 



rob. 19 



rull Moon ) P»to. 



Mar. 9 



NowMeon )M9r.a 



r 
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Phaaeol 



D»te. 



General phasc for 



D«o.22. 
08C.2». 



Uli. 



JaiLS.. 

Jan. 12. 

J4n. 11>. 
Jan. 26. 
Feb.2-. 
Feb. 9.. 
Feb. 16. 
Feb. 23. 
Mar. 1.. 
Mar. 8.. 



U12. 



New. 



Doc. 15 
Dec. 2» 



New. 



Jan. 13 



.| Füll. 
.1 New. 



Jan. 27 



Feb. 12 



.1 l' uil i Feb. 26 



I 



Mew. 



Mar. 12 



First quartier. 

Seoondqoarter.... 

Tlihd quarter 

Fourth quarter 

First quarter 

Second quarter 

Third quarter 

Fourth quarter 

First quarter 

Second quarter 

jThird qnartpr | 

Fourth quarter.. ' 





First 
quarter. 


Second 
quarter. 


Third 
quarter. 


Fourth 
quarter. 




87 
U 


156 

n 

899 


134 
200 
»7 


161 




288 


OB 


MO 


SSI 



BELATION OF THS EABTHaUAiLE AND THE WSAIHEB. 

There has been for some time a growing tendency to regard specula- 
tions as to the relations of earthquakes and weather as futile. So far 
as this applies to temperature and precipitation the tendency is 
probably warranted, but there appears to be reason to believe that 
the variations of pressure assodated vith cydomc or storm move- 
ments are of more importance thaa is sometimes imagined. Varia* 
tioDs of an inch in the length of the mercury column, which are by no 
means excessive, rnean a change in pressure of haJf a pound per Square 
inch, or 3) per eent of the total atmospheric pressure. Sudi changes 
in pressuroi especiaUy when they are sudden, have piofound effects. 
; Hie water in deep wells often fiuctuates materiaJly mth changes of 
> barometric pressure; many wells flow duringthe passage of cyclonic 
, centexBwhidi at other times fail toreach the surf ace; broad tidelike 
waves (seiches) seyeral feet in height are not Infrequently formed in 
the Great laksn', and recent observations by Omori ^ near Tokyo, 
' Japan, show that the passage of cydomc stoxnis sometimes eyen pro- 
duees measurable tiltängs of the earth's surf ace, the ground rising and 
falling as the cyclones progress. 

i MataMb Sept. 26, 1907, p. £63; SdMioe^ nnr MT.« TOL 26^ 
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No lecord of barometiie pressuies in the Ticmitj of Kew Madrid 
at the time of the earthquake seems to be availaUe, but in view of 
the pofisible importance of the lelation of earthquakeB to variatioiis 
of atmospheric pressuie» it is pertinent to present the inferentlal 
OTidence afforded by the general weather conditions in adjacent 
r^gions. 

Veiy complete notee on the general weather conditions at Louisville 
were made bj Jaied Brooks.^ These aie abbre^iated in the table on 
pages 22 to 26. Prem these it appeais that the weather, althou^ 
marked by long dondy or stoimy periods, was really not abnormal 
unless somewhat warmer than usual. In the time for which the 
record was kept, extending from December 16 to May 5, there were 
100 fair, 42 cloudy, and 33 stormy days. A study of the shocks 
sepurutely rccorded shows tliat S9, or 0,89 per day, took place in 
pleasant weather, 100, or 2.38 per day, in cloudy weather, and 66, or 
2 per day, during storms. The cloudy and the rainy weather should, 
however, be combined in a Single class, since rain is a mere and 
uneertain incident to the cloudiness. This grouping gives 89 shocks, 
or 0.89 per day, in fair weather, as against 166, or 2.21 per day, in 
cloudy or stormy weather. The detaüs of the shocks, as brought out 
more fully in the foUowing table, seem to indicate that about twice 
as many shocks occurred in periods of low barometer (as indicated by 
cloudiness and rain) as in periods of high barometer, while the average 
number per day was nearly two and one-half times as great in stormj 
and unsettled weather as in fair weather. 



JZefttftbn pfAod» to the tMOtftcr, as oh»erved at 'Lou/uville, Ky. 
[Based oa table, pages 22 to 26.»] 



nmmtty. 


Fair (100 days). 


Cloudy, etc. (42 

days). 


Stormy (33 days). 


Number 
ofahocks. 


Number 

of shocks 
daily. 


Number 
of shocks. 


Ifumber 

o( shocks 
daily. 


Number 
of shocks. 


Number 
of shocks 
daUy. 




2 

5 

13 

23 
46 


0.02 
.06 
.U 

.23 
.46 


2 
1 

16 

21 

60 


0.05 
.02 
.tt 

.50 
1.43 


4 
4 

U 

13 
30 


0.13 
.IS 
.tf 

.40 

.00 




Moderate, considerable 


Strong vibrations, considerable vlbratioDs, 


Falnt »bocks, tremocs, weak i^ratlons..» 


89 


.89 


lOO 


2.38 


66 


2.00 



oTbe lack of agreement as to the total numbers of the less severe shooks between thls and the 
table of Brooks (p. 34) is floe to the indefinlteness of some ot the descciptioos in Brooks's llst. 

DIBBCnOV OF VIBltATlONS. 



The reports of the direction of vibrations are much less complete 
than could be wished, and of those avaüable only a few rep*esent 
instrumental determinatioiii and even these were recorded on more or 

>llcMtirtde.H..Bket<dkBBofLoutsylUeandU»enylra^ 
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lefls imperfect homMnade Instruments. Tho recorded directions of 
die piincipal shocks aie prosented in the following table. The diieo- 
tions aie idso shown graphically in figure 1. The appaxent directions 
of Bounds are omitted as being too unreliable f or record. The sounds 
appear to be pzoduoed by elastic waves of the same origin as the more 
poweiful wayes giying lise to the earth tremois and seem to be trans- 
mitted throu^ the gronnd and communicated to the air just before 
theyreachtheear. The general directions of the air vibrationswoidd 
thus benpward and downward, giying lise to veiy illusory impiessions. 

It is interesting to note that vibrations capaUe of pioducing sound 
reached as far as Washington, D. C, and CÄiaiieston, S. G. 



Dvwtiom ßvm tokich mbration» cf tke New Madrid eartbguake teere repofUd ae toiwSin/g. 



LoMdlly. 




D«o. i& 

mi. 


Deo. 17. 
1811. 


Jaa.23, 
1S12. 


Feb. 7. 


Feb. 8, 
1812. 


Feb. 17, 
1812. 


Feb. 22, 
1812. 


Ntvlbdild, Mo... 
HvwdaiMain, Mo.. 
Coluirhln Tenn 


Varloos... 
Mltchlll... 

...do 


sw. 

8E. 

RW. 
SW. 
\ SW.i>5 

{ ö.i.J 
lV«t.M 

W. 

B. 

S.(T) 




















1 










...do 




. . . 1 




UaiBvme.Ky..., 


Brooks 

Dnfc« 


1 












ClnninTMrt1,01ito... 

T-ebanon, Ohio 




88E.1 


1 HW.i 
SSW.l 


1 Vart.1 


B8B.1 


8.1 


MltchUl... 

...do 

...do 

...do 




Detroit, Mich 

Charle^ton, S. C 


8W. 






Vert.1 














's "wV ■ 












WaiUBglon, D. 0.. 


...do....... 


SW. 























i Instrumental determlmtloM. «Most. «Few. «Occaaional. 



From the table it appears that the direction of the yibrations at 
New Madlid was from the west, whüe at Herculaoeum, which is 
northwest of New Madrid, the moYement was from the southeast. 
At Red Bank and GSncinnati, northeast of New Madrid, the yibra- 
tions were from the west; bat at Lebanon, not far from Gincinnati, 
they are reported to hare been from the east. At Carthage and 
Columbia, Tenn., nearly due east of the area of greatest disturbance, 
the direction of the vibrations was from the Southwest. At Wash- 
ington, D. C, the movement was reported as northeastward. 

Considering the difficuJty in determining the direction from which 
a shock comes, even wlien the trend of the oscillation is known, it 
is perhaps surjirising in the absence of any recording instruments 
that the records agree as well as they do. An exnmple of tlii^ was 
presented in Lebanon, Oliio, where the movement was in an east- 
west direction, but whether propagated from the east or from the 
west coiild not be readily determined. It was reported as Coming 
from the east, thoiigh it came, in all probabihty, from the west. In 
fact, except that from Lebanon, the observations on the direction of 
the first shock are all reasonably accordant, the slight Variation 
ahown at the Ohio Eiver towua doubüess being due to local influence. 
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The direction of the shock of December 17 was recorded ouly at 
Detroit and Savannah, although it was feit at otber places. The 
direction of the vibrations at the fonner city were normal for a shock 
originating in the New Madrid area, but at the latter cify were some- 
what abnormal, possibly owing to a local tendency to move in the 
line of least resistanco toward the adjacent river. 

The shock of January 23 was recorded by inatrmnents at Gindn- 
nati as from the south-southeast; which must be regarded as abnormal 
if the ahock oiiginated in the New Madrid area, but wonld be nonnal 
for a readjustment taking place in the Appalachians. It ahould be 
noted, howeyer, that the flhock was compaiable in sererity to that 
of December 16 in the New Madrid area, indicating that the focus 
cotild not haye been yeiy lemote. 

The shocks of Febroaiy 7, often known as the big shodos, were 
three in nnmber and were recorded in Gharleston as from the sonth- 
west, south-southwest, and south-southeast. The two foimer are 
nonnal for a shock originating in the New Madrid area. 

The shock of Februaiy 8 is notable for the apparently verticsl 
character of its yibrations, which are reported from points as remote 
as Cincinnati and Detroit. No xecord of a diock on this dato at 
New Madrid has been found, although very likely there was one. 
The same is tnie of the shocks of Febniary 17 and 22. 

SFFBOT OV THS BA&THQVAXB OV LIVB. 

As woiild be supposed from the severity of the disturbance, human 
beings nearly everywhere were terrifled by the earher shocks, their 
beliavior givinc^ rise to many ludicrous and many pathetic incidents. 
Even the lower aiiimals shared tho fcclings of great aJami. The most 
graphic accounts of the feelings and behavior of the inhabitants during 
the shock are given by Drakc, Mitcliill, Foster, Bryan, LeSieur, Audu- 
bon, Wetmore, Carr, Bradbury, Brooks, and Cassedy. The effects on 
lower animals are dosrribed by Audubon, Bryan, Mitchül, Bradbury, 
Hildrcth, and Flint. (See BibUography, pp. III to 115.) Later, as 
the inliabitants bec ame more familiär with the shocks, they lost much 
of the fear and bcgan to observe tiie phenomena more closely. In 
Louisville and elsewhere swinging and spring pendulums were set \q) 
for the purpose of dctocting the minor tremors and of distinguishing 
the horizontal and vertical moyements. Jared Brooks, especially, 
conducted a long seiies of experiments, using pendulums from 1 to 6 
inches in length, the results of which were recorded fully. (For sum- 
ma n , soc pp. 22 to 26.) 

The New Madrid earthquake caitsed very slight loss of life, as eonir 
pared with most other carthqnakes of similar intensity. Thus, at 
Caracas, wlüch was destroyed during the continuance of the New 
Madlid shocks, oyer 10,000 were kiUed by f alling walls^ whereas in 
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tbe New Madrid axea osdy a angle life has been reported as lost in 
tluB manner. Tfaia Immnnity was due to the f act that the i^ion of 
greatest disturbance was thinly aetüed and without laige towns 
wiÜL brick or atone buÜdings to collapse and erush the inhabitants. 
In this countiy region the buüdinga wen mainly eabinsi whidi were 
strongly biiilt and at the aame time more or less elaatic. The frame 
houses ol the laiger Tillages were likewise of a character to give 
before rather than resist the Tibrations. The fact that tiie people 
left their houses at the first shock and were in places of compara- 
tive aaf ety when the later and more seTere ahocks came also has much 
to do with their escape. The only death on land of which accounts 
have been Seen w^as that of one woman who, frightened by the shock, 
ran tmtil her strength gave out and expired of fear and exhaustion> 
One writer teils of others who were thrown into the river by caving 
banks at New Madrid and dro\^Tied.' None of the contempora- 
neous accounts, however, seein to nicntion the latter incident. An 
accoimt of a Joss of life by the caving and disappearance of Island 
No. 94; near Vicksburg, is given by Broadhead.* Quoting from an 
cid aecount of the trip of Capt. Sarpy, of St. Louis, he says: 

They tied up at this Island on the evening of the 15th of December, 1811. In 
looking around they found that a party of rivcr piratos ex cupied part of the ialand 
and were expecting Sarpy with the Intention of robbing him. As soon as Sarpy 
found that out lie quietly dropped lower down the river. In the night the earth- 
quake came and next monung when the accompanying haaneas diaappeaied the 
Island could no longer be eeen. It had been utterly deetioyed aa well aa ita pirate 
inhabitanta. 

Qn the river a number weie drovned. Bradbury mentions seeing 
drifting canoes, the owners of which he afterward found had been 
loat.^ Hildreth describes the loss of seversl boats and their crews by 
caving banks.* Lloyd ' records that a flat boat belonging to Richard 
Stump was swamped and six men drowned. Many other boats were 
destroyed by snags and the river was covered with wrecks. So 
numerous were the disasters that the escape and arrival at Natchez 
of Capt. Roosevelt with the steamer iVeiü Orleans was regarded as 
almost nairaculous. 

€K>VJUUOCBNT BBLZBF. 

The earthquake, as has been indicated, left many persons home- 
less, wliile the luibitations of others were rendered so daiigerous 
that the o\sTiers were compelled to take up th(ür abodo in tents 
or temporary huts for safety. Many farnis were in whole or in part 

> fllnt, llinotliy, BaooOeotlont oTfl» iMt lOy«^ 

«Lloyd, J. T., Lloyd's steamboat dircctory, Clncinnati, 1856, p. 325. 
•Broadliead, G. C, The New Madrid earthquake: Am. Qeologist, vol. 30, 1902. 
« Bfadbnzy, J<dm, Vadf wwtam taenHa, derdand, VlOi, toI. 5» 908. 
• BOdntlV S. P.» OililiMl cootdbiitioi» to Ib« .A^^ 
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predpitated into the Btieams; oÜierB weze coTeied hy eoctroded 
Vaters; still others were depiessed and gnulually coTered hy aocu- 
mulatiiig surf ace waters. The aggregate loss of tillable land readied 
thousands of acres. Moreover, the continuaace of the shocks gave 
lise to an uneasiness for the future which seriously retarded the 
recovery. 

The loss and suffering were eventually brought to the attention of 
Congress, but in the light of subsequent eyente it is not certain to 
what extent assbtance was the real object of the agitation or to what 
eztent it was a pretext for land grabbing on the part of certain 
nnscnipnlous persona. 

The agitation in Congress resulted in the passage of an act allowing 
those whose lands had been destroyed by the earthquake to locate the 
same quantity of land in any other part of the public domain open to 
entiy. Few of the losers took advantage of this, howeyer, for by 
this time the shocks had nearly ceased, the people had become ad- 
justed to the new conditions and the prospects for the future looked 
faMy bright, eyen on the ori^nal lands. On this accoiint the in- 
halntants were loath to go to the expense and hardships of remoyal to 
distant lands, but seid out their claims to new lands for whatever 
they would bring, usually only a few cents per acre. Five hundred 
and sixteen certificates were issued, but only 20 were located by the 
original claimants in person ; most of the remainder were acquired by 
speculalors in St. Louis. Perjury and forgery became so common 
that for a time a New Madrid claim was regarded as a synonym for 
fraud.^ 

PHENOMENA OF THE EABTHaUAKE. 
ATXOSPHBBIO PHBNOKBNA. 

Doirkneaa, — As in most of the great earthquakes the atmosphere 
seems to haye become darkened during the more seyere shocks in the 
Mississippi Valley. Eliza Bryan notes that total darkness accom- 
panied the first shock, while a samilar ''awful darkness of the atmos- 
phere" marked the severe diock of 4 p. m. on Februaiy 7.* Godfrey 
Le Sieur also says a "dense black doud of yapor oyershadowed the 
land" after the seyere shocks.^ At Herculaneum the atmosphere, 
according to Col. Samuel Hammond, was ißlled with smoke or fog so 
that a boat could not be seen 20 paces, and houses wero so slirouded 
as not to be visible 50 feet. The air ditl not clear until the middle 
of the day.' A writer from New Madrid states that at the time of 
the shock the air was clear, but m five minutes it became very dark, 
and the darkness continued until nearly moming, during which period 
there were six shocks. At 6.30 the air cleared, but at the severe 
shock later in the moming the darkness retumed.^ 

t Carr, Lucien, Amerk -an CommomraBlUls: ^"r""'*, BortOD, Itt^p. III. 

* See Bibllogiaphy, pages m-116. 

• ICttofaffl. S. L., Tniu. Ut lad Flillof. Soo. N«v Toik, yoL 1, p. 9IL 
«Ifitdim, S. L., op. «It., p. 997. 
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The darimess was probable due to a niimber of cooperating cauaes. 
Li all probabilily the dust projected into the air by the agttation of 
the surface, tlie opening and dosing of fissures in dry earth, landslides 
cm diy hilliBides, and possibly tho falling of chinineys and buildingB 
contiibuted to supply to the atmosphere the su^oided partides 
wfaick preBumably produced the obscurity desciibed. It is likely also 
that aqueous vapors, rising from fissures connecting with the warm 
ground wateis (temperature 60^ to 55^, or from the waters extruded 
from cracks and craterlets and Condensed by the cold December air 
played a part. The extrusion of such vapors, usually more or less 
sulphuFOus, is described by many witnesses. It is not entirely 
impossible that conditions f avoring condensation of atmospheric mois- 
ture either accompaniod or resulted from tlie eartliquake disturbance. 

Besides the darkiioss obsorved in the area of priiicipal disturbauco 
similar manifestations wcre recorded in other localities. For instance, 
at Columbia, Tenn., a very large volume of something Hke snioke was 
declared to havo risen in the southwest, from wliich direction the 
sound appeared to have come, and, proceeding northeastward, 
settled as a black cloud in the course of the 10 or 15 minutes the shock 
lasted.* 

An unusual darkness during the earthquake was reported at a iium- 
ber of other points, but if it had any relation to the earth disturbances 
its nature is not knowTi. It seems likely that in the oiitl}Tng districts 
the darkness was due to ordinary clouds associated with storms then 
in progrcss across the countiy. 

Odors and vajpors. — Sulpliurous or othei*\sdse obnoxioiis odors and 
vapors were an attendant feature of the earthquake at many points, 
as stated by nearly every writer. Bry&n speaks of the complete 
Saturation of the atmosphere with sulphurous vapor a few minutes 
after the iirst shock, and of similar vapors after the shock of Februaiy 
7.* Hildreth speaks of the eacape of sulphur gas through the cracks 
tainting the air and impregnating the water for a distance of 150 
mües so it was unfit to use.^ Another observer, writing to Mitchill 
from New Madrid, states that although the air w^as clear at the time 
of the shock, within live minutes a vapor with a disagreeable smell 
and producing a difiäculty of breathing impregnated the atmosphere. 
At JeffersonviUe, Ind., warmth and smokiness were noted for seyeral 
days after the shock, while at Columbia, S. C, the air during the 
shock feit impregnated with vapor whidi lasted for some time. 

The source of the odors in the New Madrid legion seems to have 
been the buried oiganic matter which here, as elaewhere in the Missis- 
sippi embayment, occurs in the alluvium and underlying TerUaiy 
deposits, the emanations coming mainly from the carbonaceous 

> MltchUl, 8. L., op. cit.. p. 287, 
* Sm BOdiosnipby, pag« m«llS. 
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material extnided from below through the fissures and craterlets, 
which were numeroiis in the region. In the more remote localities 
the vapors probably represented normal atmospheric condensations 
which happened to be coincident with the earthquake disturbanee. 

Light flashea" and ^'glows.'' — The phenomena of what may be 
termed ''light flashes" and ^'glows" seem so improbable that tbey 
would be dismissed from consideration but for the Gonsiderable num- 
ber of localities from which they were reported. Dillard, in speaking 
of the shocks (not especially the fiist one), says: "Theie issued no 
biirning flames, but Äashes such as would result from an explosion 
of gas, or from passing of electricity from doud to cloud." Liewis F. 
Linn, United States Senator, in a Ictter to the chairman of the 
Committee on Commerce, says the shock was accompanied "ever 
and anon [by] flashes of electricity, rendering the darkness doubly 
terrible." * Another evidently somewhat excited observer near 
New Madrid thought he saw "many sparks of fire emitted from the 
earth." ' At St. Louis gleams and flashes of li^t were f^requently 
visible aroimd the horizon in diffeient diiections, generaUy ascending 
from the earth.* In livingston County, accofding to Mr, Biddiek, 
the atmospheze pieTious to the shock of February 8 was lemaikably 
luminous, objects being visible for considerable distancea, althou^ 
there was no moon. "Qn thJs occasion the Inightness was generali 
and did not proceed from any point or spot in the heavens. It was 
broad and expanded, reaching from the zenith on evexj side toward 
the horizon. It ezhibited no flashes nor coniscationS| but, as long 
as it lasted, was a diffuaed illumination of the atmosphere on all sides." 
At Bardstown there aie reported to have been "frequent lights during 
the commotions." * At KnoxyiUe, Tenn., at the end of the first shock, 
''two flashes of light, at intervals of about a minute, very much like 
distant lightning, " were observed.* Farther east, in North Carolina, 
there were reported ''three laigs extraordinary fires in the air; one 
appeaied in an easterly direction, one in the north, and one in the 
south. Their continuanoe was seyeral hours; tbeir size as large as 
a house on Are; the motion of the blaze was quite yisible, but no 
sparks appeared/' * At Savannah, Chi., the first shock is said to have 
been preceded by a flash of light.' 

That the flashes were entnely imaginary is improbable, but it is 
very doubtful if anything out of the ordinary actually took place. 
A source of many of tho flashes appears to have been the thunder 
Sturms which occurrcd at the timc. Such storms, which were very 
unusual at the season at which the shocks took place and which were 

IWetmore, Alphonso, Gazptfvrof flv t - nf Missouri, St. LouL«?, 1837, pj». UMA 
*MltehIll, S. L., TroDs. Llt. and Phiios. Soc. New York, voL l,p. 300. 
> Idem, p. 288. 
« I<km. p. 293. 

* Idem, p. 287. 

• Idem» p. SCO. 
V Idflmi, p. 880. 

uiyiii^ed by Google 



47 



unsuspected by the people outside of their immediate path, have been 
recorded at a number of points, espedaliy in South Carolina.^ Be aring 
on the origin of the flashes or glowB the observations of several of the 
captains of ocean liners in the Tropics at the time of the recent severe 
disturbance in Mexico (1907) are of significance. Thoy reportcd that 
on the night on which they afterwards leamed that the earthquake 
had occurred streng glows in the sky, leaembling the auroras of 
northern latitudes, were seen. As thc^ were not repoited farther 
north the Tiew auggests itaelf that they were due to magnetic dis- 
turbances depending upon or related to the severe earth disturbances 
going on at the time. It is not improbable that similar magnetic 
manifestatioDs were associated with the New Madrid shock. 

It 18 probable that in the New Madrid legbn brush or wood fa»9, 
made by the Indiana or settlers, may have been an additional cause. 
It ahould be noted in this connection that in the New Madrid aiea 
itself I wheve the weather was dear at the time, no mention of auy 
such phenomena was made in the more conservative descriptions. 

aSOIiOGXO PaBNOXENA. 

FI8SUBE8. 

&ECORI) OF FISSU&INO. 

Fiflsuring was one of the most common and widespread of the 
phenomena resulting from the New Madrid earthquake and is men- 
tioned in practically all contemporaneous nairatives. Among the 
most viyid accounts is that of Le Sieur, who says ' that the earth 
rolled in waves several feet high with visible depreasions between the 
swells, finally bursting and leaving parallel fiasures extending in a 
north-south direction for distanoes as great as 5 milea in some cases. 
Dülard* describes the opening of fissuiea 600 to 700 feet long and 
20 to 30 feet wide. Some weie suffidently wide to swaJlow horaes 
or cattle * and in one instance a load of castings disappeaied from 
a cellar.* Another type, of smaller size but of even more general 
distribution, was that resulting from the settling and caving of the 
river banks, as described by Bradbuiy.* Again, Hildreth says ''the 
earth on the shores opened in wide fissures," and Flint states that 
some persona were extricated from them with difficulty/ while Flint 
and otheis describe the f elling of trees crosswise with the trend of the 
fissuring, on which persons cUmbed as a protection agaiust engulf- 
ment. Latrobe, in relating the experience of a boatman, says * that 

I MItchiU, S. L., op. cit., pp. 285-286, 

• Le Sieur, Qodirey, quoted in Am. Geologist, vol. 3U, 19C2, p. SO. 

• Mw, X. W., TtemMtarippl Valley. GMoi^o, M8». ivp. 1»^ 

« Flint, Timothy, Recolloctions of <hr last im yrars, Boston, 182«, p. 22R. 

• Hildreth, 8. F., Original contributions to Üw American Pioneer, Cincinnati, 1844, pp. 34-35. 

• Bndlmrj, Mm, Earij ^restem traTeb, Clevetaaid, 1904, voL 5, p. SOS. 
» Flint, Timothy, op. cit., p. 223. 

• lAtnÄe, C. J., Tba xambler in North America, L<mdoa, 18;^, vol. 1, pp. 107-106. 
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a chaBm opened in the MigBissippi admitting gieat quantitks of water, 
but immediatoly dosed, gi^ing rise to waves of greai mae. From 
manj of the fissuns it was stated that sand and water were f orcibiy 
extnided. 

or 



Fortimately it is not necessaiy to rely on the eontemporaiy 
aooounts of the fbauring, as manj of the cracks aie still well preserved, 
and the position of others is marked hy extnided materials, er 

occasionally by sand dikes filling the original fissures. 

Types. — There are two distinct types of what are here spoken of 
as fissuros. The first is the simple crack, which is either opeii at the 
present tiine or is fillcd with sand extnided when fürmed or by d^bris 
which has fallen in subsequently. The second type, although for 
convenience spoken of as a fissurc because of its considerable depth, 
appears to be in reality a narrow dowTi-faulted block between two 
parallel cracks, as indicated in figure 6. The sharp dei)ressions, often 
many feet in depth and width and of great length, seem to be all of 
this type. Plate II, shows oue side of such a fissure, the drop 




:Clayex_^liuyl^m— 11— Stf9tun> 
, ^ - ^ — - ^LV^^ 

•♦•♦•V— Quicksand- .-f^ - 

^ m • * * * ^ * tf« •••«•••«•••••«•■•••••••« 

PlOUHE 6.— Diagrara showing trench or "fissure" formed by settling of fault block, a, Dlrection of 
movement of upper alluTium toward stzeam; fr, Diiection of flowags of quiekaand; e, Oxigiiial waUa of 
trench before slump. 

of the central segment being about 4 feet and its width (not shown) 
about 15 feet. In most of the simple iissures there has been no 
yertical movement of the walls, but occasionally low faults are seen. 
No extrusion of sand has been noted from the fault block or tbe 
simple faulted fiasuTes. 

Form, — The f om yaries considerablj with the location and type 
of fiasuies. The simple cracks are on the whole much more irregulär 
than the Compound fissures. They aie seldom straight for any great 
distance. Those near the margins of the rivers often partake of 
the curvature of the banks. Thoae across points of land in oxbows 
of the river are commonly irregulär and branching. Thoae of the 
flat bottoms insand-blowdistricts appear to be in most cases shorti 
interrupted, and more or less crookeid fissureSj although a few are 
straight. The larger fault-block fissures are often straight for con- 
siderable distanoes, although usually exhibiting more or less irregu- 
larity of direction throughout their course. Lyell/ in describmg such 
fiasures near New Madrid, says: "Some of them were jagged, others 
even and straight * * J might easily haye mistaken them 

i Lyell, Cbarles, A aooood visU (o the Untied StatM, Umtaa, 18«, p. ZU. 
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for artificiaL trenchee." This characteristic, in fact, is Tiery general 
in this type of fractures, espccially in those in the area southwest o£ 
Lake St. FrandSy whisre the sharp steep aides and flat bottoms are 
eepeciaUy suggestive ol canal excavations. 

Ammgemeid. — Fhe arrangement depends upon the type and 
Situation. The simple fissures along rirer banks are usually in 
concentric curves. Where the deposits tended more to disintegra- 
tion during the shock, as on long points of land, a complex of jagged 
branching fissures commonly resulted. In the fiat lands of the 
sand-blow countiy there appears to be a general tendenqr to an 
arrangement in parallel linee, but owing to the shortness of many 
of the gashes this is not always apparent. In the laige fault-block 
fissures the parallelism is generally veiy marked, groups of from two 
to five or more long, straight, and parallel canal-like depressions 
being not uncommon. 

/ntmob. — The spacing of the fissures is very variable. They are 
dosest together when near the banks of rivers, parallel cracks only 
a f oot or two apart sometimes oceuningy while a spacing of from 10 to 
15 feet is not uncommon. In the sand^blow districts the spacing 
yaries from several hundred feet down to less than 10 feet, the 
resulting extrusions in the latter case forming more or less confiuent 
sheets of sand. The spacing in the caving ground on points is still 
less. In the case of the large fault-block fissures the spacing is 
greater, several hundred feet often intervening between the cracks, 
while the space between them may be half a milc or more. Isolated 
cracks of this type are not uncommon. 

Direction. — ^The direction of the fissures is of much interestbccause 
of the light it raight be expected to throw upon the question of the 
center of disturbance and the direction of the earth waves. In 
considering the direction, however, three classes of fissures must be 
differentiated. The first, or the simple cracks near streams, are, 
as already indicated, ahnost invariably parallel with the banks of 
the rivers, occurringin any and all dircctions, but appareiitly entirely 
independent of the direction of the earthquake waves. The second 
class, or the simple fissures of the sand-blow areas seem to have a 
tendency toward a definite arrangement along northeast-southwest 
lines (averaging about N. 30° E.), althougli where the blows are 
scattered the arrangement is not always very apparent. The fissures 
of the sand sloughs are in general parallel to the depressions and are 
even more commonly aligned in northeast-southwest directions. 

In the third class, or the Compound or fault-block fissures, the 
tendency is not always so manifest. In the area southwest of Lake 
St. Francis (T. 9 N., R. 5 E.), which was studied in most detail, the 
majority of the cracks have a trend very close to the bearing men- 
tionedy being apparently independent of the course of the river 
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near wliich ihey äre located (fig. 7). There are, however, at leaat 
two oompound fissures nearly at n^t an^es to the others. 

Qf ihoae who obaerved the fiasurea aoon after their formation, 
FSnt liaa giyen the moat apedfic atatement of their direetion, which 
ha atatea was genera%' fiom northeaat to aouthwest. Lyell in deacrih- 
lug thoae near New Madrid sajs:' "They varied greatly in diiection, 
some heilig 10^ and othen 45^ west of north/' 




FiGURE 7.— Sketch map showlng earthquake features southwest of Lake St. Francis. The lines 
indkatlng fiasuresw» tntoided toBbowlocatloiiMid gtnenldirecCioiibat not tlMipeoUlonum- 
bcrofUMfractnrai. 

It is a questiun if the Statement credited to Lyell is not a misprint, 
as most other observers have recorded them as east of north. In 
fact, except in the case of the local fissures manifestly due to the 
creep or disintegration of the river banks and points, practically 
all the evidence supports the existence of a northeast-southwest 
trend of the fissuring of both simple and Compound types throughout 
the antire area examined. 

1 L^eU, ClMilct, A leenid viril to tlM ÜBlted Sttttct» LMdm, IMP, 9. m 
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Length, — ^The length of the fissures varies considerably. Some of 
the nanow ones of the simple type appear to bc only a fewyards long, 
but others may be 100 to 200 feet or even more in length. Plrobably 
300 fcet is the maximiim for this type, both when occuning along 
the riyer banks or in the broad flat sand-blow districts. The length 
of the Compound or fault-block fissures, howeTer^ is much greater. 
Those along the St. Francis River north of Parkin are said to be 
half a mile or so long (fig. 7), while others doubtless haye even 
greater length, as the fissures cited by Le Sieur, which he reported 
to have a length of 5 miles. The average length for cracks of this 
type is estimated to be from 300 to 500 feet. East of the Missis- 
sippi the fissuring was in general lese pronounced, but Usher ^ men- 
tions cracks of some size extruding for miles. 

Depik. — ^The depth of the openings was not usually very great, 
probably being in most cases limited to the hard clay ey zone extending 
from the surface down to the quicksand which usually underfies the 
surf ace soil at depths of from 10 to 20 feet (fig. 6) . Few openings 
probably extended much below the water level, wlüch is apparently 
nowhere much over 25 feet from the surface. The fissures locally 
extended somewhat deeper but did not long remain open, owing to 
the presence of wator uiul quicksand. Flint ^ speaks of the lissures 
as "fcarfully deep" at the time of his visit seven years after the 
shock, although formcd in soft ulluvium. Lyell, speaking of the 
trenchlike cracks noar New Madrid, says ^ ihat his informant stated 
that within his recoUection these werc "as deep as wells." At the 
time of his visit they were only 5 or 6 feet deep, altliough, as he says: 
"The action of rains, frost, and occasional inuiidulions, and above 
all, the leaves of the forest blown into them every autumn in countless 
numbers, have done much to fill them up." 

The deepest fissures seen by the writer, outside the landslide area 
of the Cliickasaw Bluffs, werc in the St. Francis Iliver region south 
of the lake. Several of tlie Compound fissures here were so deep that 
when riding on horseback in thcir bottoms his head was below the 
level of the surrounding flats. Plate II, A, shows one side of one of 
the snialler of these fissures, the scarp hcing about 4 feet high. 
Several rather deep cracks were also seen at Marked Tree. 

The present depth of the simple fissures was nowhere found to be 
more than a foot or two, omng to their becoming fiUed by the caving 
of the sides. Of the smaller fissures, such as those of the sand-blow 
area, no surface indications remain other than the extruded material. 

FüLings (sand dikes) . — The filling of the fissures by the caving of 
the walls has already been mentioned. Besides this, however, 
should be mentioned the fiUings of intruded materials from below. 

I Usher, F. C, Am. Jour. 8d., Ist ser., vol. 31, 1837, p. 295. 

» Flint, Timothy, Recollections of the last 10 years, Boston, 1826, p. 223. 

• LyeU, ClMrtes, ▲ second visit to tbe Uxüted States, Londoo, 1M7, p. m 
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Aa described ebewhere (pp. 76 to 87), the fonnation of fissures was 
a]most always accompanied by the extruaion of sand and water 
which flowed out over the sunoundiiig surface. Besidea the fiaaures 
wfaich reached the surface, many pinched out before the top of the 
ground was reached, and the sand had no opportunitj to escape but 
remained in the crack as a sand dike af ter the Cassation of the shock. 
Even where the fissures reached the surface more or leas sand was 
caught in the cracks and was left as stringers and dikes in the darker 
atlu^um. (See Fl. III.) Probablj the sand-blow region is füll of 
such dikes, but owing to the f act that few cellara or other excava- 
tions are made, because of the frequent overflow and dampness of the 
region, sections showing them are rare. Thej are, howeyer, rather 
abundant at certain points on the higher ground, especially at Charles- 
ton and Campbell, Mo., and vicinity, several sometimes being 
exposed in a single excavation. That shown in Plate III is said to 
be one of several in the samc cellar. 

Ohjects swallowed hy fissurefi. — Considering the number and fre- 
quency of fissures it at first seoms surprising that so few objects wcre 
swallowed. It should be borne in mind, however, that the fissures 
were of two kinds, one due to the down-faulting of narrow strips of 
earth (fig. 6, p. 48), and the other to the cracking of the soil by 
tension as tlie earth waves progressed across the surface. The first 
made wido and deep depressions, which, however, had firm bottoms 
with nothing in the nature of deep chasms. The second were actual 
fissures. They were a few inches wide and extended to considerable 
depths, although probably rarely to the unfathomable depths which 
the people in their excitenient were inclined to believe. The deepest 
one of which we have a measurement is 20 feet. The fear of being 
swallowed by the fissures led many to feil trees, at right angles to 
the direction of the fissures previously formed, upon which they 
climbed for safety at times of severe shocks when new fissures were 
to be expected. Many attributed their preservation to this practice. 
As a matter of fact, however, nothing except a boatload of castings, 
which had been stored in a cellar,^ and a few tree trunks ' appear to 
hayebeen swallowed in the crevices, although a few personsesctiicated 
themselyes from them with difficull^. 

DISTRIBTTTXOH OF THE FISSITBBS. 

Situation, — ^The Situation of the fissures has been indicated in the 
forogoing discussion, but may be summarized here. In general it 
may be said that the phenomena of fissuring may be Seen on the 
uplands as well as the lowlands, but that in the former Situation 
they are limited to the vicinity of the edges of steep bluffs and are 
not Seen where the surface is flat or the slopes gentle, the absence of 

> VKMtar, 7. W., Tb« Mlaatsalp]^ VaUey, Chicago, 1866, pp. 19-22. 
>U07d, JmiB, LlaydlsatMiiilwal dinelofr, «ncliiMlIi US«,», m 
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EARTHQUAKE FISSURE FILLED WITH INTRUDED SAND. CHARLESTON. MO. 
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fiBBuring in such situations being due to the distance of the highland 
rims from the center of disturbance. Visible fissurcs are absent from 
most of the prairie ridges standing a few feet abovo the lowlands, 
because the superficial alluvial bods to which most of the fracturing 
was confined are there thicker than on the isurrounding lowlands. 
In the northem part of the area the prairie deposits are more sandy 
and incoherent, and fissures, if they were fonued at all, must have 
closed almost immediately. 

The broad, flat alluvial bottoms of Mississippi, Little, and St. 
Francis rivers seem to have afforded verv favorable conditions for 
the development of minor fissurcs, for the blows marking the extni- 
sions from them are of wide distribution. The most favorable points, 
however, seem to bo the broad linear depressions resultins: from the 
sinking of the land. Here, if the extruded sand so rharacteristic of 
th^ sloughs is relied upon, the fissurinor must have bcen even more 
common than on the surrounding tlatlands. Fissuring in the bot- 
toms of bayous was also very conmaon, and in somo instances is said 
to have led to the draining of the waters. (See p. 54.) 

XcMioItlte«. — ^The general distribution of fissuring can best be seen 
by reference to the maps (PI. I and fig. 1). In the figure the areas 
of intense and moderate earthquake action are shown. Stream banks 
were caved northward to Herculaneum, northeastward to Indiana, 
southward to the Arkansas, and probably westward throughout the 
Valleys of Black, Cache, and White rivens. The region showing 
fissuring is much smaller, being limited to the area extending 
from the vicinity of New Madrid to a point on the St. Francis 
a little northwest of Memphis. The most prolound fissuring (Com- 
pound type) obeeryed by the wiiter was along the St. Francis 
and l^ronza rirers in the area delineated on Plate I and shown 
in deUSl in figuie 10, but it is possible that simüar fissuring extends 
farther north, although no marked examples were seen at Blyth^ 
Tille. The minor fissuring, giving rise to the sand blows, was 
mainly lunited to the region between a point northwest of New 
Madrid and the lower end of Lake St. Francis, as shown on Plate I, 
but similar though less extensive fissuring also occuired east of the 
Mississippi from southwestem Kentucky southward at least as far 
as the mouth of the Obion River. Fissuring also occuis near the 
edge of the uplands, tenninating in the Chickasaw Blufiis, from near 
Hickman on the IkGssissippi to beyond the Obion River. No marked 
fissuring of recent date was noted in Crowley Kidge, but faulted strata, 
due to early Pleistocene disturbances, were seen near Wittsburg, east 
of Wynne. 

The most northerly cracks of which evidences were noted by the 
writer were in the woods along the Castor River northeast of Bloom- 
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field, where there axe several cracks parallel to the liyer (one of them 
cutting an Indian mound) and one ai light angles to the stream. 
Cracks were also obeerved parallel to a cypress bayou near La Forge, 
north of New Madrid. At New Madrid, which is near the northem 
limits of the area of nuurked disturbance, fissures were originallj 
eomnoHf hat manj have now been obliterated hj the encroachinents 
of the river, which has cut into the banks half a mile er more since 
the earthquake, by the overflowing waters, by the gradual accumula- 
tion of silts and vegetable muck, and by the cultivation of the land. 
Lyell, on his visit to the region in 1849, saw several fissiires still open, 
two of which he traced continuously for over half a mile. Some were 
parallel, but most of them varied gieatly in direction. In depth the 
simple fissures ranged up to 5 or G feet, and in width from 2 to 4 
feet, the edges being marked by accumulations of sand and dark 
clayey shale. He also describes a fault produced ])y the earthquake 
which separat od the higher levol piain from the low ground about 
Bayou St. John just east of New Madrid. The doscent was 8 or 10 feet 

at (his point, although it was reported to 
be as much as 20 or 30 feet in places.* 
Two parallel lissuros, about 8 yards apart, 
throu2;li which the watersof Lake Eulalie 
escapcd after tho earthquake, could still 
^ , ^ be Seen in the bottom of the dry bed. 

FtoVBB S.—PlMioreartliqiiake teure ^.^ -n n * -i 

at Beechwoii, near Campbell, Mo. J\ear rortagcviUe, a lew miles south- 

cuyey auuviumi 6, intruded sand of New Madrid, on Little River, large 

cracks were observed by the writer on both 
sides of the liver, and smaller cracks occur in the vicinity of Marston, 
a short distance away. At Beeehwell, just northeast of Campbell, a 
fine sectionof a fissure filled with sand, pieces of lignite, and dark shaly 
clay, was Seen in a trench. This appears to have been pushed diago- 
nally upward into the clayey alluvium, but not with siiffident force, 
at least on one side, to break through, the fi.ssure terminating in a 
rounded head both in horizontal and vertical diroctions (fig. S). 

Many similar fissures are found in digging cellars in the vicinity of 
Charleston, some distance to the northeast (PI. III), some faiüng to 
reach the surface, as in the instance described, while others reached 
the surface and f ormed sand blows. 

At Canithersville, as at New Madrid, fissures were originally 
numerous, but many were obliterated by the oveifiowlng waters ci 
the Mississippi bef ore the constniction of the levees, and by the other 
causes mentioned. Traces of cracks are still to be seen near the 
creeks and bayous. Near Carlton, between Caruthersvüie and Hayti, 
a number of f aults and gashes occur south of the railroad. Most of 
the scars at this point seem to have an east-west direction, but one 
or two north-south scais occur. 




> Lyell, Cliarlee, A seooad vMt U> the United States, pp. 236-236. 
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Farther southwest on the Penoasoot is the site of the smoke- 
house incident related hy Le Sieur.^ It seems that a Mr. CiübeRKm 
lived on a V-shaped point in a bend of Pemiscot River, embracing 

about an acre of ground, on which his well and smokehouse were 
situated, lyin<^ between the house and the river. On the moming of 
the carthqiiake Mrs. Culberson started to go to the smokehouse for 
meat, only to find tho path crossed by tho widc stream, tho smoke- 
house and well being seen across the river, on the opposite side from 
where they were the night beforo. Numerous cracks were made 
across such points, some of which alforded shorter courses to the 
streams. Near Blytheville, east of the Pemiscot, several cracks were 
observed along an okl bayou. 

Visible iissuring ocrurs at Lake City, on Lake St. Francis, and it is 
stated that crevices can be made out in the okl river banks beneath 
tho surface of the water. It is probable that other fissures, both 
numerous and large, would be found if the lakes and sunk lands were 
drained of their waters. At Marked Tree, south of Lake St. Francis, 
cracks 3 to 6 feet deep and 6 to 15 feet wide, extending for some dis- 
tance, are found on the east side of St. Francis River, and smaller, 
more irregulär, and branching cracks occur on the west side. One 
of the cracks passes through the lumber yard at Marked Tree, cutting 
an Indian mound. This crack is now fdled with standing water 
during wet seasons. Similar cracks occur along St. Francis and 
Little rivers for 12 miles, reaclüng into Mississippi County (PI. 1), 
while others are found along Tyronza River and south and southeast 
of Marked Tree. Cracks were seen at intervals below Marked Tree 
as far as the Maurice Smith place, in sec. 29, T, 9 N., R. 5 E., and are 
reported to occur near the bend of the river a mile farther to the 
southeast, this point being the southemmost limit of recorded fissur- 
ing. Figure 7 shows the distribution of the fissures in this region. 
The northemmost cradss in the township are north of the Hand 
place, in sec. 1 1 . These are of the simple fissure type, from 10 to 100 
or more feet long and 4 to 12 inches wide, and are conccntric with 
the curve of the river bend at that point. A mile and a half farther 
west, in sec. 9, a series of northeast-southwest compoimd fissures of 
great size were observed. These are great canal-like depressions with 
flat bottoms and steep sides (higher even than the normal angle of 
repose) and so deep that a man on hoi-seback is in some places unable 
to see Over the top. It is probable that some of the d^ressiona are 
from 10 to 15 feet deep, and the bottoms are usually £rom 10 to 20 
feet in width. One la^ cross fracture msinlj at right angles to the 
others was observed, and 3 miles south in sec. 28 three or four more 
Urge Compound fissures were seen having a northeast-southwest 

> Le Sieur, Q<KUrey, quoted in Am. Oeologist, vol. M, 1U02, pp. äO«!. 
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trend. The Smith place fracture. ah-eady mentioned, was some 4 feet 
deep and 20 feet across at the bottom. 

On the east side of the Mississippi the visible fissures, although less 
numerous than on the west side, were not imcommon. Usher * 
describes a fissure 4 feet deep and K feet wide. extendinf]^ several miles. 
Lyell records several fissures in Tennessee where the ground on one 
side remained 2 feet higher than on the other. The writer is con- 
vinced that faulting of at least 10 feet occurred at places in the vicimty 
of the south end of Reelfoot Lake and it is known that fissures occur 
in the uplands at the edge of the Chickasaw Bhiffs. David Dale 
Owen, in his report of the geological survey in Kentucky (1854-55) 
States on page 119 that "in Obion County, Tenn., depressions are 
even now visible 100 feet deep and varying from a few feet to npward 
of 100 feet wide, whioh are said to have been more than double this 
depth when originally fonned." At another point ''in the bluffs of 
the Mississippi earth cracks can be traced for a quarter to half a mile, 
20 to 70 feet wide, boundcd on either side by parallel banks 1 to 5 
feet above the sunk ground. " X. S. Shaler describes " earth cracks 
as occurring at many points in the southwest comer of Kentucky, 
' the fissures being fiom 20 to 70 feet wide and 1 to 4 feot deep." * 
To these instances the writer can add small faults near Push and near 
Grace post office and a more conspicuous one parallel to Bluebank 
at the southem end of Reelfoot Lake. The sinldng along the latter 
fault was about 6 feet. 

Besides the fissuring giying rise to ylsible cracks those openingB 
from which the materials of the sand blows and sand sloughs wm 
extruded should be mentioned. The area in which these occur iB 
indicated in the^discussion of the blows and sloughs and its charao- 
teristics are considered in an earlier part of this section. 

CAUSE 07 xissimnio. 

Bluff ßssttrea* — In this dass are included the simple fissures found 
near the edge of river bluffs, along the flanks of deep bayous, and 
near the edge of the uplands terminating in the Chiekasaw Bluffs. 
These fissures have clearly been produced either by the actual settling 
of the land nearest the Channel, vaUey, or other depression, the move- 
ment being away from the higher stationaiy ground, or by a partial 
undermining and tilting of the materials comprising the immediate 
banks of the streanis. Wliere a material settling has occurred in 
addition to the lateral displacement, faults are produced. These 
fissures, as would be expected, merge into landslide disturbances. 
In fact, the exphimition advaiicecl appears to account satisfactorily 
for all the observed facts of occurrence and distribution. 

» Usher, F. C, Am. Joar. 8ot.,lst ser., vol. 31 , l'^37, p. 295. 

t Bbaler, N. S., Earthqtiakas of tbe westem United States» AUaatic Montbly, November, iseo, p.65S. 



Digitized by Google 



FISSUBES, 



57 



F^sswres nf ik€ Miul-iloto re^iofw. — The fiBsures from iHiidi the 
materiab of the send blows and sloughs were eztnided were probably 
produced as described in the oontemporaiy narratives. It is known 
ihaty omig to the unusually fayorable conditions existing (a thin 
surf aoe Stratum of stiff alluTium Mting on a quidcsand saturated 
with water as shown in flg. 6), earth waves of nnusual magnitude, 
sometiines several feet in height, were propagated across the oountry, 
and there is eveiy leason to suppoee that numerons fissures lesulted 
from this sudden flexing as they did at the time of the Charleston 
shock 75 years later. This "bursting of the swells, " as it was termed 
by the eyewitnesses, is not only the possible but the probable cause 
of the fissuring, fully accounting for the distributioD of the cracks, 
für their arrangeoient, and for their great numbers. 

Fissuring of the sand sloughs. — The fissures of the slouglis appear 
to be longer than those associated with the sand blows, but do not 
seem to difFer in other respects. It is believed that they are due to 
the same processes of flexure, the principal difference being that while 
the surface in the sand-blow areas became flat again after the passage 
of the waves, that of the sloughs remained bent, giving rise to the 
troughs in which they are now found. 

Analogous to the slough fissures are the faidts and rracks which 
sometimes separate the higher from the lower parts of the bottoni 
lands. They are believed likewise to have resulted from warping, 
which, however, was on a much largcr scale, the difference in level 
being so great and the change so sharp that fracture resulted. 

Compound ßsmr es. — The so-rallod Compound fissures are believed 
to bo the result of the dropping of a narrow fault block between two 
parallel simple fissures. The flatness of the bottom and the presence 
of trees antedating the shock seem to indicate that the prcsent con- 
tour of the depreasion is due rather to the dropping of a block than to 
filling in from the sides of the fissure. There is an absence of grada- 
tion between the steep walls and the flat bottoms that would also be 
difficult to accoimt for if a simple fissure had been partly filled by 
wash. 

In Order that the block between the parallel fissures should sink 
it is necessary that there should be either an outward movement of 
the material at one or both sides or an undennining of adequate 
extent. (See fig. 6, p. 48.) From examination it appears that such 
fissures are generally veiy near to rivers. The fissiuing, howeyer, is 
not always parallel to the stream, as would seem to be necessary if it 
was a lateral creep toward the liver which permitted the sinking. 
In the majori^ of cracks of this type there was no extrusion of sand, 
hence the undermining can not be due to the transfer of material 
to the surf ace through fissures in the immediate vicinity. There re- 
maans the undermining by extrusion through more distant sand blows 
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or undermining by creep of the quicksand into the rivers. From 
exposures in the bottom of the streains at low water it seems probable 
that the latter action took place to a considerablo extent, and it is 
believed that in it Ues the explanation of the sinking of the blocks 
of the great Compound fissures. 

FATJLTS. 

Location. — Faulting, at least in the surficial deposits, was not a 
common nor » cliaracteristic feature of the New Madrid earthquake, 
althoiigh it occurred at a number of points. Some of the faults 
crussod the Mississippi, causing rapids and even waterfalls. William 
Shaler ^ in describing a patron's trip down the river at tlie time says 
that a few miles above New Madrid '^he came to a most terrific fall, 
which, he thinks, was at least 6 feet perpendicular, extending across 
the river. * * * Another fall was formed about 8 miles below 
the town, similar to the one above, the roaring of which he could dis- 
tanctly hear at New Madrid. He waited five days for the fall to wear 
away." Speaking of the fissuies on the land in the yicinity of the 
town mentioned, he says many of them were "5 or 6 feet wide, 
extending in length out of sight, and one side was severai feet lower 
than the other/' Lyell * describes a fault, possibly the same as that 
noted by Shaler, separating the liigher level piain from the low ground 
about Bayou St. John just eaat of town, the desoent being 8 to 10 
feet at thia point. He also records several fissures in Tennessee 
where the giound on one aide lemained 2 feet higher than that on the 
other. 

At the pieaent time evideneee of faults are hard to find, owing to 
the modification of the bottoms by the oyerflowing river. The 
writer, however, noted a scarp along a gently sloping hillside at 
BeechweU, near Campbell, Ho., the displacement of whidi seems to 
hsTe been 10 feet or more. SmaU faults were also noted on the flat 
bottom lands near Push and Graoe post offioes in the vicinity of 
Reelfoot Lake, Tenn., and parallel to Bluebank at the southem end 
of Reelfoot Lake. Tb» displacement at the latter point was about 
6 feet. Still other laulta are believed to have been foimed about the 
south end of the lake mentioned, oontributing to the damming of 
its wateia. 

Besides thoee mentioned there are a considerable nmnber of faults 
parallel to a stream, where the land next the river has sunk below 
the landward side of the fissures. In the landslide areas much 
displacement has also taken place, as is described in the section on 
landslides (p. 59 "i. Xoarly all tho prinoipal fi^^siires appear to have 
resulieii fr^>m ihe dropping of u^urow fauli biocki, as described on 
pages 4S and 57. 

1 S^i.- XV Tra:-.> Lit. »nd PhUcv: ?vv. Xew York. voL 1. 30L 

* CLaike», a «e^^xid visii w Ute Vqmü »biws, Loquoh, IHd» ppw tlVIH 
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Oau8e, — The faults appear to have lesulted from various causes. 
Those fonned across the Mkaiasippi near New Madrid ponding the 
water back and giviog rise to waterfalls almost eertaiiüy reaulted 
from fractuies incident to the uplift of the TiptonTÜle dorne (p. 63). 
Those about the southem end of Beelfoot Lake appear to be due to 
the same general cause. The fault described hj Lyell along the 
Bayou St. John apparently resulted from the settling of the land 
nearest the river, doubüess due to undermiimig xesulting from the 
eztruaion of the imderlying quicksands or to their lateral flowage 
toward the riyer. At Beechwell there appeais to have been a 
general movement of the lower hillflide toward the flats« leaving a 
long high scarp. The faulting parallel to the river is unquestionably 
due to a displacement and slump toward the iiTeri while the dropped 
fault blocks appear to haye been let down by undermming, as 
explained on page 57. 

LANDSLIDES. 

Probably no feature of the earthquake is more striking than the 
landslides developed in certain of the steeper bluffs, even the casual 
obsenrer noting at once the unusual character of the higlily disturbed 
slopes. LandsEdes in the general senae of the teim occuired when- 
eyer a slope had suffident steepness so that portions gaye way during 
the shock and slipped or feil down the grade toward the lower leyels. 
The necessaiy oonditions were presenfeed by both the riyer baaks md 
the higher bluffs bordering the Mississippi lowlands, especially on the 
east side. The breaking down of the river banks was very extensive, 
being observed, as noted on page 53, at least as far up tlie Ohio as 
Indiana and doubtless extending down the Mississippi a corre- 
sponding distance. The action in the case of the bluffs was more 
limited in area but often far greater in magnitude. The area charac- 
terizcd by minor disturbances, such as the caving of banks, is indi- 
cated in figure 1, and the principai landslide area is shown on 
Plate I. 

CHtCXASAW VLVWWB. 

Location and cliaracter. — The area of landshdes hos along the Cliick- 
asaw Bhiffs, wliich face the Mississippi bottoms from tlie vicinity of 
Hickman in soutiiwestern Kentucky- at least to the moiith of the 
Obion Eiver, about halfway across the State of Tennessee, a dis- 
tance of at least 35 miles. 

Throughout this distance the landslides are a striking feature. 
Skirting the edge of the bluffs, in the vicinity of Keelfoot Lake, a 
characteristic landslide topography is almost constantly in sight 
from the camage road which foUows their base, the road in some 
places Crossing over large masses of earth brought ^ovm. by the 
earthquake and winding amoug the trunks of the trees tilted by the 
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moyement. (See Fl. IV, A.) On climbiDg up the bluff the traveler 
eeee increased confuaion; sharp ridges of earÜi altomate with deep 
gashes (PI. IV, B) , the whole surface locally being broken into a j umble 
of irregulär ridges, mounds, and hummocks, interspersed with trench 
or basinlike hollows and other more irregulär dej)ressions, continuing 
with increasing freqiiency to the top of the bluff, along the edge of 
which fault scurj)s and iissures are of frequent occurrence. Some of 
the depressions, those betwccn parallel fissures, have the same 
canal-like aspect that charactcrizes those of the river bottoms (p. 48), 
but some are considerably larger, one reported by Safford * being as 
much as 100 feet wide. Speaking of Obion County, Tenn., Shaler 
says ' "depressions are even now visible [1869] 100 feet deep and 
varying from a few feet to 100 feet wide." 

Landsüde fissures are best developcd on projecting spurs, the main 
craeks crossing them in a direction at right angles to thoir axis. 
Where the surfaces had considerablo curvature the slumpinp: occurred 
in sevoral directions, giving rise to iutersecting fissures vrith mound- 
like elevations between. 

Although landslides are most strongly developed on spurs, the 
general slopes of the blufts are far from being free from them, and 
some of the reeultant moimds and troughs are of considerable mag- 
nitude. One of these troughs, having a depth of between 6 and 8 
feet, is shown in Plate II, B. Water has coUected in some of ihem, 
forming small ponds. The individual troughs are generally of con- 
siderable length, often several hundred feet. They begin as very 
slight depressions in the eurfaoe of the bluff, which, however, rapidly 
widen and deepen untal streng trenches are produced. The trougbs 
are usualiy not exactly parallel to the slope; the bottom descends 
sli^tly as the trough widens, and it usualiy has free drainage at the 
low end or that fartbest from its point of beginning. The individual 
troughs and ridges are more or less cuired or irregulär. Many of 
them b^gin and end abrupUy; others divide and subdiTide, only to 
reunite again, forming a network of trenches. 

The movement in many cases has been such as to cause a tiltmg 
of the dJsturbed masses, the indination being usualiy toward the 
bluff. The steep alluvial and d6bris fana at the mouths of the 
guUies extending bade into the bluffe also seem to have affoided very 
favorable oonditions for slumping, and many of them, even at the 
present time, exhibit corrugations and low fault scaips due to the 
flowage and slumping of the material toward the lowlands. 

Not the least conspicuous feature of the sUdes is the tilting of the 
older trees wliich, at many points, stand sharply inclincd to the sur- 
face just as they were placed by the earthquake, except for a gradual 

1 SalTortl, J. M., Gcolojy of Tcnncssoe, 1SG9, p. 113. 

a Slialer. N. 8., £arth<iuakes of tbe westera United State»: Atlantic Monthly, Nov., 1869, p. 5&5. 
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recoyery of the perpendicular by the higher growth. This feature is 
described in detail on a subsequent page (p. 96), and is illustrated by 

Plate IV, A. 

Among the localities in which landslides occurred the east aide of 
Reelfoot Lake is the most interesting. Going south from Samburg 
to Push, the traveler has the landslides almost constantly in view. 
Sorna of the scars on the bluff are from 10 to 20 feet high and 200 
feet long, and faulte extending across the fans from the side ravines 
may often be seen. One and one-half miles beyond Push thero is a 
landslide pf unusuaUy striking character, the road winding about 
among the moiinds and ridges and beneath giganttc trees mcBned as 
if about to fall (Fl. IV, Ä), Numerous cracks cross an adjacent 
fan and the bluffs above are rent mto a tan^e of trou^is and ridges. 
Near Courtney Springs (Grace post office) another area of espedally 
marked disturbance is enoountered, sharp ridges formed by the 
slump of the hillside altemating rnth deep trenches in a most con- 
fusing manner. This locality is picturesquely caUed the ^'Devils 
Hens Nest" by .the inhabitants. In one of the landslide trenches is 
a pond, known locally as ''Lake in the Hill,'' about 100 feet long. 
Originaily it must have been much longer, but it has been drained 
by the erosion of the barrier by its outflowing waters. 

Cause. — The cause of the landslides was the disturbance of the 
somewhat delicate equilibrium existing in the bluff by the earth- 
quake. Geologically the bluff consists of a tliick series of shaly clays 
extending from below tlie base iipward for some distance, these being 
in tum overlain by Icss claj'ey silts, the Lafayette gravels, and linally 
by the loess. Water soaking dowiiward collected in the more sandy 
beds above the clays, developing a sort of "lubricating action" at the 
clay contact. At the same time it produced, by saturating the base 
of the Upper deposits, a zone of easy flowage and slipping. The 
bluffs, formed by inidercutting at an ancient stage of the Mississippi, 
had not yet been biought by erosion to tlieir normal angle of repose 
and were in a condition of unstable equilibrium, to destroy which 
only the shock of the earthquake was needed, and then down came 
the material in a body. Tliis, it appears, was their modo of origin. 
It does not mean, however, that no landshdes occurred before 1811; 
there probably were some, for it is known that small ones are still 
occurring. From the relative ages of the inclined and straight trees, 
however, it appears that a considerable part of the slipping occurred 
about a Century ago, and it is believed to haye taken place nuunly at 
the time of the New Madrid shocks. 
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WAWITC. 

ÜPLIFTS AND DOMINO. 

The reeori$, — Sereral of the oontemponuy acoounts of the earth- 
quake note the occorrence of iiplifts as well as ninking of the land. 
Thus Bryan^ states that "the numerous largo ponds which covered a 
large part of the country were nearly dried up. The beds of some of 
them were elevated above their former banks several feet, producing 
an alteration of 10 to 2U feet from the horizontal surfaco." A. N. 
Dillard' says that ''previous to the earthquake keelboats would 
come up the St. Francis River and pass into the ^lississippi [tlirough 
Little River] 3 miles below New Madrid. The bayou is now dry 
land." Ilildreth ^ describes the heaving of the bottom of the Mis- 
sissippi as suflicicntto turn back the waters. Flint * says "a burst- 
ing of tlie earth just below the village of New Madrid arrested the 
mighty stream in its course," and states further that new islands 
were crcated. Still others record the forniation of rapids by faults 
or doming (p. 58). Tjj^ell,^ who visited the area in 1846, says: 
**From the moiitli of the Ohio to that of the St. Francis, including a 
tract 300 miles in length, * * * ^ras convulsed to such a degree 
as to create new islands in the river." In the main, however, he 
regards the action as one of subsidence, stating that "there are no 
j)rotuborances of upraisod allu\4al soil projecting above the level 
surface of the great piain." In this, however, he was mLstaken. 

In 1837 Usher * described, apparently for the first time, the uplift 
on the south side of the New Madrid bend (Tiptonville dorne), giving 
a diagram ahowing the uplift as continuing to the mouth of the 
Obion River. The best acooimt of this domei however, is that of * 
McGee,^ who bases his behef in its existenoe lipon the height of the 
banks, which are not subject to overflow, and upon the exposure of 
the underlying days, which elsewhere along the Missisaippi are below 
water level. 

Iii the course of the writer's studies numerous other elevations 
above the Mississippi flood plains were exomined, including the long, 
naiTOW, norÜHBOuth prairies shown on Plate I. Two other domelike 
aggregations exist. The laiger of these is near BlytheviUe, in 
northeastem Missisaippi Oountji Ark., and has a diameter of 7 to 10 
miles, while the smaller is on Little River just west of Tyronza 
Lake and has a diameter of only 2 or 3 miles. No sections showing 
the lower days were ohserved, but the fact that the elevations lie 

1 Bryau, EUza, quoted in Am. G«ologist, vol. 30, 1902, p. 78. 

* J. W. Foster, The Hiaaiarfppl Valley, Chiotfo^ Uei^ pp. 9^ 

* Hildrcfh, S. P., Original contributions to tho American Pionocr, — inneH. HIH, mt %i 

* FUnt, Timothy, RecoUections of the last ten years, Boston, 182C, p. 224. 

* Lydl, Charlee, Prfnelples of geology, vol. 1, London, 1875, pp. 4S3-4S8. 
« Ushrr, F. C, Am. Jour. Sei., Ist ser., vol. 31, 1837, p. 296. 

> IfcGk». W J. BulL Oeol. 8oc. America, vol. 4, 1802, pp. 411-412. 
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athwart the couises of the streams, in positioiis which apparently 
mdic&te that thej can not be the lesult of differontial erodon, gives 
weight to the doming hypotheais. The three uplif te may be temied, 
aoGording to the location» the TiptonTille, Blytherille, and Little 
Biver domes. 

TipicfmBe äome.— The Tiptonyille dorne, so f ar as can be deter- 
mined from the sections along the river bank and from the descrip- 
tions of Uaher * and McGee,^ extends from the vicinity of New Madrid 
southward to the Tidnily of Garutheraville, a distance of 15 miles, 
and from a pdnt west of the Mississippi to Reelfoot Lake, a distance 
of 5 to 8 miles. The maximmn doming appears to lie in a relatively 
narrow belt, extending from near the south side of theMississippi at New 
Madrid a little east of south to a point 2 or 3 miles south of Reelfoot 
Lake. The uplift in this belt has been sufficient to raise the surface 
above the reach of the hi^jhest floods. The structure of the dorne is 
sliown o:i the banks of the MissLssippi where the rivcr cuts the liig^her 
portion. The upper 20 feet or so is composed of the sandy loam, clays, 
quicksand, etc., which every w h(?re characterize the alhivial deposits of 
the Mississippi, below wliich is exposed a thickness of several feet of 
stifT bluisli-green clays tliat nearly every^vhere underhethe aUuvium. 
These clays are not exposed elsewhere along the Mississippi, although 
they are encountered in numeroiis wells. 

The configuration of the domo, as pointed out by McGree,^ indicates 
that it was — 

Ofiginally a part of the broad flood piain extending from the mouth of the Ohio to the 
Gulf, and ite exceptional altitude and general conformation Ruggestö a localized up- 
lift. Moreover, several of the dry bayous enter Reelfoot Lake squarely or obliquely, 
and when this occuib there is no trace of delta building, and both Channel aud natural 
levees may be tmoed ior longdisttncM bk the lake; indeed, for aome diBtances they may 
be tiaced throughout tiieir exte&t and foond to cosmect in the fonn of a {avly definite 
diainage eystem. This absence of deltas indicates that the uplift or delonnatum 
occurred suddenly. Furthermore, it is found that while great cypresses, pyoamores, 
and poplars, sometimes two or three centuries old, grow over the general eurface of 
the dorne, no trees older than 70 or 75 years grow within the unoccupied bayous; from 
iffaich it may be inferred that the uplift occurred at least 70 or 75 years ago, and prob- 
ably not much earlier. 

The amount of uplift, judging from the fact that the land is only 
10 to 15 feet above high-water mark, could not have been over 15 or 
20 feet. Some of the uphft %vas almost certainly due to the earth- 
quake of 1811, but if Little Prairic, on whieh New Madrid is sitiiated, 
is a part of the dorne, the uphft will have to be referred to an earlier 
date, as New Madrid village previous to the shock was on high land, 
never covered b}^ the floods. 

Blytheville dorne. — This dorne, wliicli, as previously stated, is 7 to 
10 miles in diameter, has the same general charactenstics as the 
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Tiptonville dorne, just described, yrith. the exception thatitscontuiiiitj 
is broken by Valleys formed bj the meanders of Pemiscot Kiver and 
by indentations due to former swings of the MisBisaippiy the poeition 
of which is now marked by the bayous known as Glear sad Fiat 
lakes. The eievatioiii if actually a dorne as thera is good reason to 
belieye» didnot reeult fromtheshockof 1811,for the Mississippi^ which 
has manifestly had a part in shaping its outline^ has not flowed against 
it since that dato. The videning of the Pemiscot Valley by the 
meandering of the stream is likewise an earlier feature, teiatively 
little change having taken place since 1811. The total uplift is 
prohahly not over 10 or 15 feet. 

LUüe Ewer dorne, — Little River dorne does not differ in general 
character from the two just described, but has suffered probably less 
change in outline than the others, the oval shape beiiig still verj 
distinct. Little Riyer meanders indiscriminately through high and 
low ground in a manner likely to result only from superimposition or 
from doming of the strata beneath its established bed. The depres- 
sion through its center seems to be an original one and not the result 
of efosion. In this locality there is no reason to doubt that the 
doming was the result, in part at least, of the earthquake of 1811. 
The upUft was probably not niort Üiaii 5 or 10 feet. 

Other domes. — Besides tlie more notable domcs just described there 
are several low clevations in the vicinity of the sunk lands which may 
bc of similar character. Xear the outlet of Big Lake, in Mississippi 
County, Ark., just south of the Missouri line, especially, the topog- 
raphy seems to indicate that the subsidence of the lako basin was 
accompanied by a corresponding elevation immediately to the west, 
which shut off to a certain extent the original drainage, and gaye 
rise to the present lake.^ 

Cause of upliits and doming. — The hypothesis that the writer 
regards with most favor as an explanation of the uplifts and doming, 
althou2:h it must be held as hirs^ely lacking in definite proof, assumes 
a lateral iiiovoinont of the deposits of the central part of the embay- 
ment aroa toward a fault ha^^ng the direction and position indicated 
by Plate 1. This movement took place by virtue of a subsidence of 
the "^lississippi trough," and formed the corrugations represented 
by the (lomes and basins shown in iigure 18 (p. 108). The matter 
is further discussed on pages 105 to 109. 

DEPRESSION — "SÜNK LANDS. " 

No other f eature of the New Madrid region is so conspicuous and 
striking or so widely known as the so-caUed ''sunk lands," resulting 
from the local settling or waiping of the alluvial dqxMits of westem 

> Morgan, A. and Baxter, O. G., Report ou the St. Fraoois Valley drainage ]pio|ect; BolL Offlo^ 
Bsp«. Ste. No. 280, U. 8. Dep(. Agr., pt. 1, p. Ii. 
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Tennessee, southeastem Missouri, and northeastem Arkansas by the 
action of the earthquake of 1811. The accounts of eyewitnesses are 
parücularly vivid and teil not only of the major alterations, which can 
still be recognized after the lapse of a hundred years, but of many 
minor changes now difficult to distinguish from the normal irregu- 
larities of the Afiflsiasippi bottoms. 

TYPES. 

The sunk lands niay for convonipnce be divided mto (1) those 
marked by sand slouglis, (2) those characterized by river swamps, 
and (3) those coveiecl witli hikes of standnijz; \vater. 

The sand sioughs, which are olsewhere described (p. 83), are broad, 
shaliow troughs, generally of considerable length, several feet in depth, 
and marked by more or k^ss extensive, well-defmed ridires covered by 
extruded sand interspersed ^\ ith depressions in which the tixnber has 
been killed b}' stundmg water (PI. IV, B). 

The river swamps inchide tho depressed areas alon«^ certain of the 
streams (fig. 9), the level of which is such tliat water Stands over 
them for considerable periods, but does not cover them so deep as to 
prevent the growth of timbei*. They are therefore characterized 
by wet-land timber, most of which is young growth, although it may 

FiovBS 9.— Lougltadlnal seetton aloog straam ctossIoie sank laads. 

include living trees antedating the New Madrid earthquake (PI. V, A). 
Often the stumps of characteristic upland varieties of trees killed 
by the subsidence may be aeen. The stream banks in these areas, 
although submerged for long periods, are often above water during 
the dry seasons of the year. 

The sunk-land lakes are broad, shaliow, and essentially permanent 
bodies of water occurring in depressions of tho bottom lands near 
the Mississippi and othor stroams or along the depressed Channels of 
streams like the St. Francis. They are simply a stage beyond the 
river swamps, the water in the lakes being suiRcient to cover the 
banks of the streams, except in seasons of unusual drought, and to 
prevent the growth of timber in the deeper parts. In the more 
extensive lakes considerable areas of open water, obstructed only by 
stumps of the timber killed by the submergence, are frequently 
foundi but in the narrower fluvio-lacustrine types a growth of water 
weeds often Covers the surface. Most of the lakes grade outward 
into swamps, and there is often a considerable encroachment of young 
cypress at the »des (PL V, but the centers of many will prob- 
ably remain practically free from timber for at least another centuiy. 
Even where the water weed b most abundant the original Channel 
can usuaUy be traced by a line of open water. 
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There is conaiderable divenity in the form of the sunfe-land areas. 
A few are short and oval, as are Flag Lake, northeast of Kennett 
(PL I), and FUg Prong orSunk Land Lake (flg. 7), but most of them 
are long and narrow. Ums Lake St. FranciSi although in most places 
less than half a mile wide, ia neariy 40 mflea long. The swampj 

sunk lands west of the 
lake are of about the 
same length, though 
none are more than 2 
or 3 miles broad. Buf- 
falo Creek sloii*2;h, be- 
tween the lake and the 
prairie, is at fow places 
more tlian about one- 
fourth of a mile wide, 
but is practically con- 
tinuous for 35 miles or 
more. Broadcr and 
shorter sunk areas are 
found at Big Lake and 
in the East Swamp a 
few mUes east of Camp- 
bell, but even in these 
the linear character is 
still conspicuous. 

Althouo^h ^enerally 
linear the sunk-land 
areas are not straight, 
but are invariably 
more or less crooked 
and usually dendritic, 
many narrow anns 
branching out and re- 
turn in<2^, forming a net- 
work of rliaimels. This 
is especially well shown 
in the St, Francis sunk- 
land district repre- 
sented in ligure 10 and is in marked contrast to the isolated crescentic 
forms characterizing t he hikes and swamps occupying bayous of the 
Mississippi, represented in figure 11. 

The most irregulär of the sunk-knd lakes is Beelfoot, which is 
marked by numerous long pomts projectiog from its shores and by 
the laige bays between them (hg. 12). Its form is prohably due to 
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the fact that the basin ooeupied by ihe lake k not entirelj a struc- 
taral depFessbn, but indudes land oTer which the waters of the lake 
irere ponded back by an upUft at its southem end. 

An exammation of Plate I will show that practicaUy without ez- 
oeption the stink lands haye a northeasIrBoxithwest tiend, the bearing 
b(Ä[ig not far fiom N. 30** E., agredng easentially with the trend of 




0 12 3 4 SMIteS- 
FiovBS ll^Foniu of bayptwihmnelB and b«yva4akM near MiasiaKippl Rlv«r. 



Chickasaw Bluffs, Mississippi Kiver, the Tiptonville-Blytheville line 
of doniing, the prairie clevations, and Crowley Ridge, thus paralleling 
both. the structural and the topographic features of the region. 

In the sense in which the word subsidence is used in this report it 
signifies the difiteienoe in elevation between the bottoms of the sunk 
lands and the surrounding alluvial flats, the possibility of elevation 
of the alluvial flats being for the moment disregarded. The smaller 
sand sloughsi swamps, and ponds, as in the case of the sand slough 
leading southwest from Lake St. Francis and the small ponds in 
secs. 3 and 4 in T. 9 N., E. 5 E. 7), are often depressed only 
2 or 3 feet with lefexence to the surrounding areas. The lower 
swamps are not infrequently depressed 5 to 10 feet below the general 
leyel of the bottoms, and it is probable that in Lake St. Francis and in 
other laige lakes the depression reaches 15 or 20 feet in places. Oer- 
tainly the water Stands from 6 to 10 feet de^ oTer the originaL flood 
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piain at many potnts or from 20 to 30 feet or more over tho bottom 
of the original channel. The deeper parts of RoelfootLake, including 
tiie chaimelB of the old Keelfoot and Bayou du Chien creeks aad the 
depressioiis known as basins (fig. 12), are reported to be from 14 to 
20 feet deep at low water. It is probable that in this lake the water 
Stands from 2 to 10 feet, or poeaibly eveii more locallj, over the 
oiigmal land aurface. 

Mamamnov. 

The known sunk landa are practically limited to the flat bottom 
laada of Mssissippi, Little, and St. Francis rivers, and those on each 
of theae atreams are found between atnictural or topugraphic lidges of 
greater etoration ; tiie eaatemmoat between the Chidcaaaw Bluffs and 
the Tiptonville-BlytheyiUe line of donung, the second between the 
dorne mentioned and the prairie ridge extenifing from Big Lake to 
beyond Maiden, and the third between the prairie indicated and 
Crowley Ridge. Sinking doubtless occurred at many other pdiiiis, 
as, for instance, at New Madrid, but in gciieral Us occurrence can now 
be recoguized only on tlie bottom lands where the obstruction of 
drainage makes it apparent. 

The general disiribution of the sunk-land areas between the struc- 
tural and topographic ridges has been indicated in the preceding 
Paragraph and it only remains to present a few descriptive notes on 
the occurrences at various points. 

On Plate I are shown a considerablc number of sunk-land areas in 
the St. Francis basin, while a smaller number between Campbell and 
Cairo are also indicated. The sinkmg in the latter region was much 
less than in the region south of Campbell and New Madrid, but the 
fact that tho areas indicated occur within the region of marked dis- 
turbance, as evideneed by the numerous sand blows and by the 
fissures. the latter of which occur at least as far as Charleston (PI. III), 
and by agreement in general characteristics ^\^th the known simk 
lands (fig. 10) rather than with the swamps of the bayou type (iig. 11), 
leads the writer to class them as sunk lands. In general, however, 
there is far less water than in the southem sunk lands, and little 
timber was killed by submergence. 

The most northem locaüty at which conspicuoua examples of sunk 
lands have been reported is in the yidnitj of New Madrid. Hildreth ^ 
States that the site of the town was originally 15 or 20 feet above the 
floods of the river, but sank so low at the time of the earthquake that 
the next rise covered it to a depth of 5 feet. According to Bryan * 
the aetUing amounted to 15 feet, although half a mile below town 
there waa no change in the hanks whateyer. Bradbuiy ' saya that 

1 nUdreth, S. P., Original contributlons to the American Pioneer, Cincinnati« 1S44, p. 35. 

2 Bryan, Eliza, quoted in Am. Geologist, vol. 30, pp. 77-78. 

* Bndbuiy, John, Sarly w«Bt«m tcsrela, ClAveland, 19IH» voL 6, p. 210. 
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tha giester pait of the pkin on ^«diicb the town was ntuated became 

Lyelii who limted the region in 1846, when the evidences were 
much dearer than at present, says of the district west of New Madrid: 

The lATgest area aüected by the convukion lies 8 or 10 miles weetward of the Mis- 
flinippiaiidloIaiidfiraiBthetimof Newlladr^ It iscaUedtfae "susk 

oonntiy" aad U mad to eztend ilong Hie oonne of tbe White Water (Little River7) 
and ite tributuiee for a distance of between 70 and 80 miles north and Bouth and 90 

miles or more east and we?t. Throughout this area innumerable submer^ed trees, 
Bome Standing leafloss, others proatrate, arc soeu; and m great the extent of the lake 
and mtarsh that an active trade in the skins of muskratä, minks, Otters, and other wild 
animalw is now carried on there. In March, 1846, I skirted the borders of the sunk 
ooimliy neereat to New Madrid, peaaing akog Uie Bayou St. Jblin and little I^airie, 
where dead tieeeof vamn» kinda— eome eiect in the irater, odien fallen and etvewed 
in denae maineo over the bottom, in the ahallowa, and near the ahore — were oon- 
apicaoiia.* 

Faither soiith simüar conditions exist. DUlard ' says: 

I have trapped there [in the r^on of the St. Francis] for 30 years. There is a 
great deal of aimken land caoaed by the earthquake of 1811. There aie laige tiees 
of walnut, white oak, and mulberry, euch aa giow on hj^ land, which aie now aeen 
Bubmeiged 10 and 20 feet beneath the wator. In aome of the lakea I have seen 
cypresses io iu beneath the auifaoe that with a canoe I hare paddled among the 
branches. 

The most northem point at which these sunk huids west of the 
were exammed in detail by the writer was near Kennett, 
Mo., where a trip was made by dug-out on Yamy Kiver, a tributary 
bayou of the St. Francis. Along this riTer are considerable Stretches 
of water deetitute of timber, ezcept for an oocasional dead or nearly 
dead cypress, but oovered with a dense growth of water weed, through 
which a narrow but deep Channel meanders (PI. Ä), Working the 
boat through the tan^^e of weeds, it is f ound that the water about the 
gaunt dead trunks (PI. IV, B) is many feet deep. Nothing can be 
seen of the enlaiged butts which nonnaJly diaractianzed the cypress 
trunks from the water surf ace upward for several feet, but on sound- 
ing with an oar the enlaigements may be detected. 

As the water was, at the time of the writer's yisit, at its usual 
height, it is apparent that there must have been a rise in its normal 
level of 5 to 8 feet or more since the trees were young. In fact, the 
original banks of the river appear to be submerged seyeral feet below 
the water, even in dry seasons, while the arerage submeigence may be 
as much as 10 or 15 feet. The greater partof the timber in Varny 
River sunk lands litis long since fallen and been covered by the waters, 
though some dead or nefirly doad troos (PI. Y, .1) remain. The latter 
apparently stand in i< i.iti\ i'ly shullow spots where the submergence 
was uut suliicient to kiii ihe cypress iiumediately, the trees lingering 

> Lyell, Chrirlt'.s, I'rini ipl<>s of gnolocy, vol. 1, Ixin^lon, 1875, p, JB. 
* F<wt«r, J. W.. The Mississippi vailey, Chicago, 1869, p. 21. 
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for years, some evea to the prasent time, before succumbing to their 

changed environment. Along the edges of the submerged lands the 
younf^ trees form a dense wall of timber (PL VI, A), invariably 

characterized by enlarged butts and contrasting strongly with the 
straight trunks of submerged trees (PL IV, B). This young growth 
has Sprung up since the shock and is rapidly encroaching on the 
swanip (fig. 13). The sharp Hne of demarcation is shown in Plate 
VI, B, in which the young growth to the right is contrasted to the 
opeu portion in which the timber was killed to the left. On nearer 
approach the details shown by Plate V, B and VI, A are obsorvcd, 
the enlargements of the butts above the water being especially not ice- 
able in contrast with the straightness of the older trunks at the 
water's edge. 

Apparent evidences of faulting in this region have been cited by 
Prof. E. M. Shepard, who, describing a trip made several years ago 
into tho swamps, states that "to the east of a north and south line 
at oue point in the swamp the timber growa tall and erect, while to the 

Ivoungcyprcss Submerged 

Present water level P)cvpr esa 

jM^ \/\nM 7 

^ ^_f^fffyi'''^'^>«^«;J ^ —j^ ^ ; 




FiouRB 13. — Section sbowiog oypress killed by submecgaooe and young growth springing up in the 1«« 
deeply submerged areas. The praeent water lerel shown b that of normal high water. 

west it appears to be submerged to a depth of from 10 to 15 feet."^ 
The present writer was imable to verify the occurrence of this sup- 
posed. fault, and no such features were noted by him in any of the 
other lakes or sunk-land swamps examined. 

Near CarutheisTÜle there was considerable local sinkisg and a 
number of small sunk areas occur, but many were filled or rendered 
unrecognizable by the oyerflow of the lifississippi before the constnio- 
tion of the levees. Walnut stumps are said to be found just below the 
surface in swamps along the railioad. 

In the ''Lake Nicormy swamps/' a few miles west of Caruthers- 
ville, the conditions are said to be similar to those near Vamy Kiyer, 
but the submergence appears to be less and more of the old timber 
has survivedi especially near the edges. 

Big Lake, located in Mississippi County, Ark., near the Missouri 
line and south of Vamy River, presents all the usual evidences of 
forest and other features characteristic of sunk lands submergence. 
The bottom of the lake is covered with a fallen forest of hardwood of 
varieties that Commonly grow on dry ground, the prostrate trunks of 
which nearly all lie in the same direction. According to the engineers 

1 Sh^perd, £. M.» The New Madrid earthquake: Jour. Geology, vol. 13, p. 50. 
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in Charge of the St. Francis Valley drainage project, this lake is the 
most obvious example of sunk lands in castern Arkansas, although 
the ponding of the water was probably in part due to an upUft crossing 
the old drainage lines.* 

On the Hatchie Coon Sunk Lands, stretching along the St. Francis 
in Craighead Coimty, Ark., oak, cypress, sweet gum, etc., are found 
Standing in water up to their branches and in some places buried in 
sand, etc. ; it is said that the roots are 50 fcM^t below the surface. All 
are dead. Elsewhere, eapecially near Lake City, considerable ex- 
panscs of water entirely open excopt for tlio watcr weed were noted, 
the original timber having fallen long ago. Whoro the water is shal- 
lower, howevcr, great trunks, most of theni lifeless, still rise to con- 
siderable heights, indicating that inany of tliem must have survived 
long after the submergence (kie to tht» oartlupiako. Plate IV, B, 
shows two of these trunks rising str}ii[:lit from t he water with no sign 
of the eiilarged butts, which, howevcr, were detected with an oar a 
number of feet below the water surface. The encroachment of the 
young growth is not so conspicuous as on Varn}' River. The original 
flood piain lies deep beneath the waters, except in periods of extreme 
droughti when the waters subside so that they barely show at the 
surface. At a similar stage of water outside the sunk area the trunks 
would be normally many feet above the water level. 

In Lake St. Francis, a continuation of the enlargement of St. 
Francis River, just south of the Hatchie Coon Sunk Lands, the oon- 
ditions are very similar to those just described. The growth, so f ar as 
it exists in the lake, is reported to be young, consisting of wet-land 
varieties which have sprung up since the high-land species were killed 
by the submergence. Old cypress stumps and submerged trees pro- 
jecting from the water are said to be found for a distance of one-half 
to 1 mile from shore. 

Submerged trees over which one may float in a canoe are reported 
in Golden Lake, near Wilson, Mississippi Oounty, Ark., and in other 
lakes in that vidnity. In Lake Throns» submefged timber is also 
common, as it is along T^ronza River for several miles northeast of 
Tyronza village. Dead Timber Lake, a depreesed stream Channel 
connected with Tyronza River, is an open lake with water 6 to 8 feet 
deep from Tyronza to Deckerville. At times of loii^^water stumpe as 
numerous as the trees in the thickest forest are said to be visibk 
along its bed. 

In addition should be mentioned Flag Ptong and Sunk Land Lake, 
secs. 3 and 4, T. 9 N., R. 5 E. (flg. 7). The former is a straight sunk 
trough about half a mile long, in which stand submerged stumps of 
mulberry and other highland species. The new growth is mainly 

^ Morgan, A. E., and Baxter, O. G., Kept. oa the St. Francis drainage project: BuU. Office Exper. Sta., 
V» 8. Dept. Agr., No. 230, PL I, p. 10. 
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flag3. In Sunk Land Lake the conditions are essentially the same. 
Liog Lake sdems to be a depressed bayou as it is much wider than the 
ordinary Channel of the St. Francis and too small to be a Mismssippi 
bayou. No sunk timber is reported in it, but living cypress trees 
hundreds of years old stand in its bottom. H it is to be regarded as 
sunk land it must be refeired to an earthquake long antedating the 
New Madrid shocks of 1811. Willow Pond, in soc. 6 of the same 
township, was markeci as sunk land by the land survey of 1845-46, 
but no stuni})s are now visibh>. Tho bottuni is very sandy and Sup- 
ports oulv flags and willows. Tho absence of cypress timber, which 
must have obtained a foothold if the pond was much oldör than ISll, 
sujjgests that notwithstanding the absence of stumps it is to be classed 
with the sunk lands produccd bv tlio New Madrid shock. 

The most typical sunk land of tho whole earthquake area is Reel- 
foot Lake in Tenncssee. This lako is S or 10 miles in length and 2 or 
3 in breadth (early Statements gave it lengths up to 75 niiles and 
widths of 5 to 10 miles). McGee^ in a description of the lake says: 

Höre and therc, particularly toward the western sido, groves of sickly cypreases 
■;]»riiig froin it» bottom and h;\lf nhadow tho walor «iirfuco with puny branches and 
Hcant foliage, and here and thcre throughout all p)rtions of the waler body, save in 
the Channels of the old bayous, gaunt cypress trunks with decaying branches stand, 
sometimes a dorn, to the acre, numbering many thouBands in all. Moreoyer, be- 
twe^ the decaying boles, lieing a score to a bundfed feet above the water, there are 
ten timee aa many atompe, comnioiily of leeaer treea, riaiag barely to low-water levd. 

Refezence to figure 12, compiled from informatioii coUected by the 
writer, ¥^11 htmg out dearlj tiie sbape and general conditions at the 
lake. On it will be seen the positions of the submeiged Channels of 
Bayou du Chien and Reelfoot Creek, at the junction of which an old 
sycamore stump, many feet in diameter, once standmg on high 
ground, and marking a comer of one of the old Spanish land t^rants, 
can still be seen. Here and there are the basins, probably repre- 
seuting, as McGeo suggests, old Mississippi bayous or the "lakes" of 
the inhabitants. 

The submergence in Reelfoot Lake ranges from 5 to perhaps 20 
feet, although greater depllis are reported. The submerged area 
was well wooded, murh of it being rovered with species cliaracteristic 
of dry situations. Most of the timber reniained iipriglit after the 
shock but was gradimlly killed by tho rising waters. T\ie trunks 
retained their branches for a time, but these gradually drü])])ed away. 
The better timber was cut ofT, as sliown by the lower stumps in Plate 
VII, A, but the poorer trees were allowed to stand until they hnally 
l)roke ofT, leaving the sliat teresd stumps sliow n by the view. Througli- 
uut practically the whole extent of the lake stumps may ])e seen 
projecting above the water, or the remains of old logs may be detected 

t MeO«^ W A IM cartiiqaalu: Bull. Qcol. Soc America, vol. 4. 1882. 
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baaeath the soifaoe. Ov^er laq;e areas the tnmkB are upri^^t, pro- 
jecting above the suif ace by thousauds as shown in Plate VII, Af 
from a yiefw taken near Sambuig. The Tiaible stumpe, bowever, 
represeat but a small part of the whole, thouaaiida haying rotted or 
brokeii off below the suiface. Many are chaned as if bumed off. 
OweDi^ in fact, aaya that firaa frequently awept from the slioTes 
outward through the dosely crowded dead timber of the lake. So 
thick and hig^ was thk dead timber as recently as 1855 that Safford' 
stated that eren where the lake could not be aeen its outline could be 
traeed when looking out over the forest by the lines of dead eypress 
around its bordera. As in the case of the Ifiasouri and Arkansas 
swampe the differenoe between the old and young growth is distinct 
and unmistakable, old straightrsided submeiged trunks being fre- 
quently Seen aide by aide with a younger growth with the character- 
iatic enlarged butts. 




I . 1 

FlOUBX 14.— Sectioa across submerged ctuuinel ol iieelfoot Cre«k, showing tilted trunks along old bauks 
iipil^t tnudoi OB otd bottonu, and ttvlnf cypNsm oo dlg^ 



Near the submerged Channels of Reelfoot and Bayoii du Chien 
creeks the stumps are inclined (fig. 14), theu* slant being appar- 
ently due to the slumping of the banks of the natural levees from 
which thoy grew. In other places the timber over large areas was 
completely prostrated, and where the water ia ahallow huudreds of 
trunks may be seen lying below the surf ace or barely projectuig 
above it. New growth is starting in the shallow parts of the lake, 
especially along the old natural levees, which are relatively near the 
suiface. Along Reelfoot Creek the land was low and swampy bef ore 
the earthquake, and eypress oonstituted the predominating timber. 
On the higher ground, however, walnut, aäi, oak, elm, catalpa, 
mulbeny, etc., nhoundedi and their stumps may still be recognized 
among those in the lake. 

OAvas oF smore. 

Tlie sunk lands may be dividinl for convonience into local and 
«:(>!UMal aroas. The former, conuiionly known as sloughs, are nearly 
aiways associated with extrusion of sand aud may have resulted from 

) 0«reo, D. D., Rept. Oeol. Survey Kentucky» 185t-U6BL 
• Sallord» J. H., Qeology of Tenncssee, ISfiS. 
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imdenxliiiing incident to the ejection of the quicksand beaeath the 
Upper alluvial beds or from the contraction of this sand caused by 
its agitation and readjustment by the eorthquake vibrations and the 
ioes of its water. The more extensive sunk laads, however, especially 
when taken collectively (as the St. Francis group), seem to require 
a more potent cause, there bcing far too little extruded matter to 
aocount for the dcpressions. This cause is presumably allied to those 
producing the doming, which are considered in connection with that 
phenomenon ^p. 64 and 106). In brief, the sunk lands probably 
resulted from a warping and lateral movement incident to a sub- 
sidence in the floor of the basiny appioximately along the line of the 
fanlting that gave rise to the earthquake. 

In the foimation of Reelf oot Lake, the best known of the sunk- 
land areasy thet« appear to have been several contributmg causes. 
Several of the earlü^ wiiters mention the extmsion of sand along 
the lower pait of Reelf oot Greek in amoimts sufficient to dog the 
Channel and obstract the drainage, and this may have assisted in 
ponding the waters. The land at the south or lower end of the lake, 
however, now Stands from 10 to 25 feet above the level of the lake 
bottom, although both appear to have been originally a part of the 
same approximately level surface. Both sinkmg and uplift seem to 
have taken place. The land about Reelfoot Lake has undoubtedly 
sunk, giving an increased gradient and acderated velocity to the 
little streams entering from the easti with the result that the old 
Valleys and fans have been tienched in many places by small bat sharp 
Channels. On the other band, the bottom of Reelfoot Greek Channel 
is a nnmber of feet higher in what was origmaUy the lower part of its 
couise than m the old upper part now covered by the lake. Again, 
south of Reelfoot Lake cypreases with fully developed knees, such as 
develop only in water, are found on the high land not now ft>oded, 
pointing to a differential elevation of this region. The main move- 
ment along the lake appears to have been downward and was due in 
part to a general depreaaion and in part to faulting. Several of the 
faidts are mentioncd on page 58. The uplift at the foot of the lake 
seems to have fonncd a part of the general uplift of the Tiptonville 
tiome. The line between the uplifted and submerged lands at the 
south end of the lake is so sharp tiiat it suggests faulting or at least 
a very sharp flexure. 

West of the Mississippi the conditions were essentially the same, for 
although, as in the Reelfoot region, the land was low and wet before 
1811-12, the waters were much deeper after the earthquake, the 
ponding being a result of subsidence and the fonnation of basins 
combined with a certain amount of draiuage obstruction due to local 
elevation. 
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SZX&U8ION. 

BBCORDS. 

That the phenomena of extnision, mduding the ejection of water, 
sand, mud, and gas, were among the most noticeable features of the 
eaithquake is ahown by all publiahed accoimts, and this haa been 
fully substantiated by the writer'a studies of the extruaion depodta 
lepresented by the aand blows and slotighs. 

ProbaUy the most reliable aecount is that of Bringier, the cngineer, 
who says ' that the water forced its way through the surf ace depodts — 

blowing iip Ihe earth with loiid explo«ion8. It riished out in all quarters, bringing 
with it an enormous quantity of carbonized wood, reduced moetly into dubt, whicb 
was ejected to the hei^t of from 10 to 15 feet, and feil in a bleck shower, mixed wilh. 
fb« mod, which its rapid motion had foiced along; at tbe aame time the xoaring and 
irikistling produced by tbe impetuoeity of the air escaping from its confinement eeemed 
to incrcoiie the horrihle dii^ordor * * T t>ip m paMitime the aurffl^ii wa^ fanlripg 
and a bhick liquid waa rising to the belly of my horse. 

Bradbury* records a case reported to him by an observer of a 
chaam which on dosing threw water to the hei^t of a tall tree. 
Similar Statements are made by Hildieth,' Foster/ and Lloyd,* but 
are appaiently based on current reports rather than on Observation. 

The quanüty of water extruded was enormous. In the Ticini^y of 
Little Fraiiie (Oaruthersville), according to Flint/ the amount was 
sufficient to cover a traet many miles in extent from 3 to 4 feet deep. I 
Some distficts were still covered at the time of bis visit seTen years { 
later. 

Several writers record the extrusion of gas besides the sand, mud, 
and water. Hildreth ' says: 

The sulphurat^id gases that were dit^^ liarged during Üie tsliocka tainted the air with 
their noxioua effluvia and so atrongly impregnated the water of the river to the diatance j 
of iSO mflea below that it could haidly be used ior any piurpose ibr a number of daya. 

i 

GHAKACTEA OF £J£CT£D MATERIAL. 

As to the nature of the ejected material there are several lines of I 

evidence. On one Hand its character is mentioned in nearly all ! 

accounts of the disturbance and carefui contemporary exaniinations | 

were made and recorded, while on the other we have at the present j 

tinie evidenccs of its nature in the sand blows, sand dikes, and in the | 

material broii^ht np In- welis und Springs. The material ejected j 
everywhere consisted of sand, with a certaiu admixtuie of carboua- 

> BrinpiiT, L., Am. Jour. Sei., Ist scr., vol. 3, 1821, pp. 15-4(i. 

» Bradbury, John, Early western travels, Cleveland, 190», vol. 6, p. 200. 

> Hildreth, S. P., Original conlributions to the American Pioneer, Clndnaall, IBü» pp. >4- »B. 

♦ Fester, J. \V.. The Mississippi Valley. Chieairo. isrt», pp. 1&-25. , 

* Lloyd, J. T.. Lloyd's ■^tf^iiniboat dlrectory, Cincinnati, 185C, p. 325. 

• Flint, Timothy, Retollei-tions o( the last ten years, Bc^toa, 1826, p. 222. 
r BUdKth, 8. F., op. dt., p. 35w 
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A. SAND CONTAINING LIGNITE PARTICLES FROM DEEP WELL AT MEMPHIS. TENN. 




/f. SAND CRATERLETS FORMED NEAR SAN FRANCISCO IN THE EARTHQUAKE OF 1906. SHOWING 
ORIGINAL APPEARANCE OF SAND BLOWS OF THE TYPE ILLUSTRATED IN PLATE IX. 

Photograph by Everett P. Carey. 
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ceous material, and an occasional foreign fragment, such as the 
craniiim of t lie ext inet musk ox {Bootherium homhifrons) later donated 
to the Lyceum of Natural Ilistor\^ of New York. 

The sand, which always constitnted by far tho f^eater part of the 
ejected material, consisted, as testilied by the sand blows and crater- 
lets, mostly of quartz with a certain admixture of clay and of liguitio 
and other organic material, which possibly gave rise to the "sulphur- 
ous" odors described. Afterward the clay and carbonaceous mate- 
rial was washed out and the sand became bleached nearly white, 
iorming the characteristic white patches and belts that contrast so 
strongly with the ordinaiy black soii of the bottoms. The sand seems 
to have ran<;ed from coarse to fine, a medium grain predominating, 

Most of the contemporaiy accounts speak of the carbonaceous 
material as "coal/' but others speak of it as "carbonized wood" or 
lignit«. The material seen by Lyell near New Madrid is described in 
one place as bituminous coaly shale (clay)| such as outcrops in the 
river bank and is found in shaUow wells 35 feet or so below the 
surface, and in another as lignite. The best descripüon of its behav- 
ior on combustion is given by Mitchill^ who examined samples sub- 
mitted by a correspondent.^ 

I found it very mflaminable; it consumed vith a brigh t and vivid blase. A copious 
emoke yna eodtted from it, whoee nnell was not at all sulphuious, but bituminous in 
a dcgree. Taken out of Ihe fire in it8 ignited and buroing State, it did not imme- 
diately become extinct, but continued to burn until it was cousumcd . \STiile blowed 
lipon, instead of being deadened it became brigh ter by the blast. The ashee formed 
during the combustion were of a whitish oolor and when put into water impartcd to 
it the quality of turning to a grcen tlie bhic curoUa of a plilox whose juice was sub- 
jected to its action. 

Some specimens of the lignitic matter werc coated with a whitish 
or j'ellowish substance, suggesting siilphiir, but it was probably tho 
sulpliate of iron common in hgnitc and certain coals. Wood notlig- 
nitized was also rcported by some observers. 

The largest })icccs of ligiiilc observed by the writer were from \ 
inch to 1 inch in length and were obtained from tho sand dike at 
Beachwell near Campbell, described on page 54 and ilhistnitod in 
figiirc S. ^lore commonly the lignite oecurs as minute particlea 
mixed with the sand grains, as illustrated by Plate VTII, A, which 
shows the appearance of Tertiary' sands from a well at Mcmpliis, as 
they appear when greatly enlarged under a microscope. The samples 
were f umished by Prof. £. M. Shepard. 

TEMFEKATURE OF EJECTED WATEK. 

Most witnesses say nothing of the temperature of the ejected 
wateiSy but positive Statements are made by one or two. For 

MitcMl 8. L., Tnms. Lit. aad PMos. Soc. New York, vol. 1, p. 288. 
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instance, both Godfrey Lesieur* and a coirespondent of Mitchill' 
leport I nkewann water extruded from the crac^ in the New Madrid 
area. The extrusion of wann water is also leported by Hajrwood.' 
This preBumably arisea from the subtenanean warmth at even mod- 
erate depths. The mean annual tempemtuie of the legion is about 
64^, which would be apprazhnately the temperature of the ground- 
water at the depth of no vaiiatioii, aay 50 feet bdow the surf ace. 
Water of thk temperature emeigiiig on a cold December ni^t would 
be ahnoBt eine to f eel wann. If it came from any condderable depth 
the temperature would be about 1** hi^ier for eveiy additional 50 
feet of the depth of its source. 

E8CAFB OF GAS A2ID WATBB AVTEB THB SABTHQTTAKE. 

In a frw places the ejection of water and gas continued for some 
time af ter the cessation of the earthquake shocks. 

Foster in 1869 * notes that "blasts of air and gas yet found their 
way to the surface through many of the half-fiiled fissures/' and more 
recently Shepard has maintamed that subteiiaiieaii waters m the 
fonu of Springs are still beiug forced up. He says: 

A caraful atudy of fbese atrauiifl, eapedally along the St, FEands, the litde Tyranai» 

«ad the Big Bay revealfl the i&ct of the confitant escape of water imm small openinga 
PiiTTounded by little cones of sand. This is notict^ble for miles along the St. Franciß 
and in the Big Bay district, especially on the bluff side of the Btreams. Deep-seated 
water, then, ia constantly coming to the surface, bringing with it fine sand from below* 




stmnis. 



The writer Tidted the region in Company mth Fiof . Shepard, but 
leached altogether different condusions. Tb» ''small openinga sur- 
romided by little cones of sand" are minute Springs from 1 to 4 inches 
in diameter, which, as fhe wiiter's hydrologic studies lead him to con- 
clude, differ in no way from the Springs that eveiywhere xise in the 
bottom of streams imder similar conditions. The Tolnme of a single 
spring is only a fraction of a gallon a minute, and the whole flow of 
the streams depending upon the Springs for thdr supply was well 

> Lesieur, Godfrey, quoted la Am. Oeologieit, voL 30, 1002, pp. 79-80. 

»Mit€hin,S. L.,loc. cit. 

> llayss oo l, Jühn, The natural and aborigiiial hfatOiy of T miHWlM, KaalCTflleb 18a»ittU< J ue l wy < a apt»> 
«foster, J. W., op. dt., p. 25. 
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imder a second-foot. Moreover the numeious wells in the region 
ahow that although the water is under artesian piossure it lacks 
sufficient head to lift it to the surf ace. The Springs can not, therefoie, 
be artesian in nattne, and are not of deep-seated ongin, but repre* 
flent rather the water fed from the water table in the ordinaiy man- 
ner as indicated in figuie 15. 

BESULTING FSATUIUBS. 
8An> BLOWB. 

Nature. — The term "sand blows" is applied to the low patches of 
white sand which dot the dark alluvial surface of certain parts of the 
Mississippi and St. Francis bottom lands in the New Madrid earth- 
quake area, the name being derived from the fact, according to State- 
ments handcd down from the mtnesses of the earthquako, that they 
were the result of extnisions or blows of sand from fissures produced 
b}^ the shock. The normal bluw is a patch of sand nearly circular in 
shape, from 8 to 15 feet across and 3 to 6 inches high (PI. VIII, B), 
Some of the biowB are much laiger, reaching a diameter of 100 feet or 




c 



flOQBB 16.— FxaAks Ol aand blows and pmirip moiinds; a, 8:ukI biow wtUi cnttt depnadODi 

blow of rounded type; c, prairic mound. 

more in the case of the circular types, or lengths of about 200 feet 
and breadths of 25 to 50 feet in the linear varieties. Many of the langer 
ones are a f oot bigh, and some may be more. Usually the blows have a 
low^ rounded profile idth ooncave elopes but vithout trace of a central 
depreesion, although crater-like depressiona were noted in rare 
instances. (See fig. 16.) It is assumed that they were all originally 
connected with fissures, some of which are now dosed and afford 
little e^dence of their former existence, althou^ others are still 
marked by notable dikes or stringers of sand. (PL m.) 

The material is mainly a medium-white quartz sand, wbieh fonns 
a striking oontrast with the dark mucky alluTium on wbich it rests. 
With the sand, however, is a greater or less number of partdcles or 
Chips of Hgnite, which must originally have giyen it a somewhat gray- 
ish cast. In some iostances there seems to have been more or less 
öf a stiff, dark, lignitic clay, practically a shale, brought up with the 
sand, but this does not appear to be common. 

It is desirable to emphasize at this point that the sand blows have 
no reiationship to tiie prairie mounds, regardiug which there has 
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recently been much discussion (fig. 16), although the two have been 
aometimes confused. The sand blows are confined to the New Madiid 
area of disturbonce, are found only on the lowost of the Mississippi 
bottoms, are formed of loose white sand without soil, aie only a few 
inches m height, aro eonnected with saed dikes in the underlying 
alluvium, have concaye instead of convex slopes, and some of thom 
have basin er cratcr-Iikc dcprcssions in thmr tops. The prairie 
mounds, on the otherhand, are found from Texas to Älinnosota, occiir 
on the high terraces and prairies or eyen on stony hillsides (as at 
LdttLe Rock), but practically never on the lower floodplains, aie 
composed of loam only slightly sandier or coarser than the underlying 
80Ü, are covered by several inches of soil« aie often from 1 to 3 or even 
4 feet in height, are diaracterized by convex tops, are unconnected 
with sand dikes, and have no erster depiessions at their crests. One 
familiär with the two types can distinguish them at a glance. 

SUuaium, — So far as seen the ssnd blows are limited to the low 
alluvial lands subjeet to overflow from the lifississippi or from the 
St. Francis River. They seldom occur on the higher parts of the 
bottoms, being generally absent from the Tiptonville, Blytheville, and 
Tyronza domes or upltfts. They do not occur at all on the praiiie 
ridges, such as those southwest of Gharleston, between Sikeston 
and New Madrid, and esst of Lake St. Francis, nor upon the narrow 
prairie belt along the east side of Crowley Ridge north of Nettieton. 
Neither are they found on the highlands of Crowley Ridge or Chicka- 
suw Bluffs. Another peculiarity of their distribution is their general 
absence along the ^lississippi, none being iioted "svithin 3 or 4 iiiilcs 
of the river bank. This niay be (lue in i)art tu their obUteration by 
overflow jng waters, but this appears hardly probable, and apparently 
adequate reasons for their absence is afforded by the conditions of 
their formation (p. 87). 

Distrihution. — The distribution of the sand blows is indicated on 
the accompanying earthquake map (PI. I), that part west of the 
Mississippi being based mainly on field observ^ations of the writer, 
and that east of the river on previously published reports. The prin- 
cipal area is oval in shape and extends from a point north of New 
Madrid on the nortli to boyond Lake St. Francis on the south. Its 
shorter diameter reaches from Crowley Rid<^o on the west to Mis^ 
sissippi River on the east. The area measures 65 miJes in lenti^h 
and 25 miles in breadth and hns an area of about 1,420 square miles. 

The most northem point at which blows were observ ed was along 
the railroad between New Madrid and Campbell. They are, however, 
less conspicuous here than f arther south, apparently indicating less 
intense disturbance. Xo distinct blows w^ere observed on the railroad 
from Sikeston to Dexter a few miles north, although a few indefinite 
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sand patches, possibly representing extrusions, wer© Seen. In the 
vicinity of Campbell, Mo., 15 miles southwest, however, especially 
between this tarn and the settlement of Beechwell, a few miles 
northeast, they axe veiy numeious and of large size. One covering 
one-f ourth of an aete aod fiom 2 to 3 f eet high affoided a site for 
ahouse. 

South of the viDage of Lilbounii a few miles weet of New Madiid» 
to CSanitheisviUe blows are moderate^ thick. They aie fiist seen 
rather sparingly near Marston, beooming more nnmerous at Conran 
and still more so at Fortageville, where the fields are sometimes 
dotted with them. At Delisle slrong blows are seen, contlnning, 
where the conditions are favorable» to Hayti. Between Hayti and 
Caruthersville they again decrease in number, apparently indicating 
that their eastem limit is being approached. On the lowlands in the 
vicinity of Stubtown, just west of Caruthersville, however, a conr 
siderable number of blows both of the linear and circular typee occur. 
In several places the blows so obstruct the drsinage as to cause the 
water to collect in shallow pools throughout the wet season. One 
or two with faint crater-like depressions were observed (PI. IX, A), 

On the railroad from Hayti to Kennett fairly strong blows are 
seen at Pascola and again in weaker development between Lake 
NicDriiiy und Kennett. North of Kennett to Campbell the land is 
soraewhat lüglier tlian the average, aud few bluws are seeu except 
beyond Gibson. 

Going southward from Caruthersville to Blytheville the railroad 
runs at no great distance from the eastem limit of the sand-blow 
area and the extrusions are relatively inconspicuous. On the low- 
lands near Pemiscot Bayou, west of Blytheville, one linear and 
several circular blows wcre seen. Elsewhere the blows were so 
thick as to touch, giving rise to niany irregulär deprcssions, in some 
of which considerable pools of water accumulate (PI. IX, B). Where 
the blows were still thicker the whole surface was covered with a 
continuous sheet of extruded sand. A few weak blows were ob- 
served on the outskirts of the Blytheville dome, East of the town 
there were few blows, their place being taken by the sinks of the 
type described elsewhere (p. 87). 

From Blytheville north\vest along the railroad to Paragould blows 
are constantly in evidence. A short distance west of Chickasawba a 
fine symmetrical circular blow 100 feet in diameter, 1 foot high, and 
with a circular depression 15 feet acroes in the center may be seen. 
Beyond Pemiscot iüver sand blows are veiy numerous and rather 
weak, but become rapidly larger, higher, and better defined farther 
west until some fields aie reached that are one mass of small, low, 
Sandy mounds. At Homersville the blows are likewise very numer- 
ous, and many lie in a north-south linear arrangement, although not 
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in absolutely straight lines. Elsewhere their distribution is entinl^ 
irregulär. Many of the blows of this vicinity are marked by bamn 
spots in the com and cotton fiekls. Blows Bve well developed again 
at Cardwell and Bertig. 

North of the railroad from Carutheisville and Paragould sand 
blows are numerous in the sand-slough region between Grand Prairie 
and the extcnsion of Lake St. Francis and also^it iasaid^ betweeuthe 
lake and Crowley Ridge as far north as Campbell. 

Qu the railroad rumung westward from BlytheviUe to Jonesboro 
blowB are seen at short intervals for the whole distance, especiaJfy ; 
between Blytheyille and Lake City. From Blytheville to Chickft- | 
sawba the blowa Bxe relativet^ scarce, but near Bozelle they begiu 
to be thicker. Between Chicago IfiU and Manila a veiy good crater 
depreesion in one of the blows was noted. At Black Qak and Monette 
the blows are partictdarly numerousi hundreds of small sand mounds 
Standing out stron^ against the dark soil. Sorna axe ananged in \ 
long rows as if marking extnisions from a sin^ crack. At Poplar 
Ridge some blows are seen on xelativelsr high ground. West of St. 
Francis Lake, between Lake City and Jonesboro, sand is abundant 
nearly to the edge of the prairie tenace near Xettleton, and low 
mounds, probably blowB, are seen at short interrals. 

Qn the railroad running south from Jonesboro towaid Memphis 
strongly developed blows are seen about Big Bay and Culberhouse, 
although thcy are not so conspicuous as in some other localities owing 
to the f act that here the whole soil is sandy and there is little contrast 
in color between the blows and the surrounding material. Blows are 
common also along the St. Francis and Tyronsa rivers, where they 
ränge from a few feet to one-fourth of an acre in size, and extend, 
according to reports of surveyors, from the vicinity of Marked Tree 
northwiird und iiürtheaütward to the railroad extending f rom BlytheT 
ville to Jonesboro. 

Although the greater part of the evidences of blows still remaming 
are xncluded in the area described above and outlined on Plate 1, 
they are by no means confined to this area but are found at many 
points outside its limits. Bryan ^ descrihes the extensive extrusion 
of sand in the New Madrid region. Flint^ speaksof whole districts 
in this vicinity which were so covered with sand as to become 
uninhH])ilable. Lyell* mentions the extruded sand and shale at the 
edges of flssures. Bringier* thus describes the occurrence of blows 
in the saiiie rei^ion : > 

The whole suriace ol the cuuntry reiiiained covered with holes, which, to compare 
small thinga with great, resembied so many craters of volcanoee, surroimded with 
a ring of carbonized wood and eand. • ♦ ♦ I had occasion a few months after 

» Bryan, Eliza, qtiotedin Am. GeoloRlst, vol. 30, 1902, p. 77. 

* Flint, Timothy, RecoUections of the last ten years, Boston, 1826, p. 228. 

• Lyell, C hurlos, A second vislt to the United States, vol. 2,p.28S. 
« Bnngier, L., Am. Jour. ScL, Ist ser., vol. pp. 16-4Ü. 
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to sound the depth of several of these holes, and found them not to exceed 20 fael» 
but I miist reinark the quickaand had waahed into them. The country here was 
formerly perfectly level and covered with prairies of various eizes dispersed through 
the •woods. New it ia covered with slaahes (ponds) and sand hüls er monteculee, 
which are found principally where Üie earth ms formerly the lowest; probably because 
in aucii plsces fhe wator btoke thiongh with man fMÜity. 

Blows are not uncommon east of the Mississippi. Hajwood says:' 

The earth in the westem parta of west Tennessee opened in eeveral places, and 
white sand issued from the apertures ♦ ♦ Where the white sand was blown 
up, it lay around the hole in a circular form * hillocks ol white sand of the 

äse of potato hSBa. Thme are all through the Chickaaaw country. 

In the vicinity of Chickasaw Bluffs, according to Safford,^ "sand, 
fine gravel, and fragments of lignite Ccoal ') were 'blown up' through 
the fissures and are now found in little ridges or hillocks." 

Data collected by the writer leads to the belief that they were 
foimd southw&rd nearly to the mouth of the Obion River. 

Nature.—S&Tid sloughs (the word is invariably pronounced "sloos" 
in the New Madrid region) are linear depressions usually 3 to 5 
feet, occasionally more, below the general level of the bottom lands. 
They are normally characterized by low somewhat ill-defined ridges 
of sand parallel to one another and to the trend of the depres- 
sion alternating with shallow troughs, and they collect water into 
long narrow pools, the largest and deepest of them giving rise to 
ponds or lakes. The ridges and depressions are as a rule only a few 
inches in height or depth, but they have had a marked effect on the 
timber growth, Thus many of the sandy ridges practically refuse 
to Support Vegetation and open strips* tend to result as the old trees 
die mthout their places being taken by younger growth. In tha 
pools much of the old timber, which was largely of highland varie- 
ties, was kilied. The stumps are stUl visible in many places, but as 
jet a new growth has failed to obtain a foothold, although the ponds 
are ofteii surrounded by willows. The sand sloughs are not infre- 
quently a mile in width, and may be considerably greater. They 
grade into what may be termed " sand scatters" in which the whole 
suiface of the higher as well as the lower portions of the bottoms is 
covered with a thin sheet of sand. The mateiial is the same as thai 
of the blows, being a medium white quarts sand, oontaining a few 
partides of lignite or cfaips of a hard shaly day« 

SUtutHonj—Tb» sand sloughs are limited even more strictly than 
ihe blows to the lower lands, i^parent]^ lepresenting the conoen- 
tration of the phenomena of which the blows are isolated imits. 
Since depressions are neoessary for the production of the phenomena, 

* Haywood, Joho, The natural aad aboriginal blstory o( Tennessee, NashvUle, 1823, introductory cbapter* 
i SalEoMi, J. U., oeology of TeniMwae» üMMile, iäe9. p. lU, 
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it foDoiro that the aloiiglis ai« always found on the lowert giannd 
and an moat conspeuoua in the bioad, flat bottoma neanat the 
uplanda, raraly near the MiwuMBippL 

Disiribulion. — The aand alou^^ and allied phenomena occur in 
three main belts, the moat extensive being in the St. Francis Valley 
between Crowley Ridge on the west and the praiiie ridge eztending 
from Big Lake on the south to beyond Maiden on the north. This 
aiea is ahown on the general map ^1. 1), and in more detail in figure 
10. A seoond belt almost aa extenstre, but lesa atrongly deyeloped, 
lies east of the prairie ridge mentioned and weat of the nplift marked 
by the Tiptonville, Blytherille, and LitÜe River domee. The third 
belt lies between the TiptomiUe dorne and the Chickasaw Binfis, 
mainly in the Reelfoot Lake region. The first may be called the St. 
Francis, the second the Little River, and the third the Reelfoot area. 

In the St. Francis area the slough extending southwest from Lake 
St. Francis to the Big Bay at the St. Francis (PI. I) wais exaniined 
in 1904. It is a broad sandy belt, some 2 miles in width, occupying 
a low depression in the bottom lands, marked by numerons long 
narrow pools, often several to a mile, and charact^rized by stumps 
of dead timber. Near Marked Tree several sand sloughs, with the 
timber either wanting or of small size, are foiind, but the absence of 
old stumps suggests that the depression occurred before 1811. The 
scarcity of young timber is due to the continued presence of the 
water. 

Unfortunately, owing to the high water existing during the more 
detailed field work in the spring of 1905, the St. Francis sloughs 
f arther north were entirely submerged, and no opportunity for their 
detailed examination presented itself. From the information that 
could be oollected, however, it appears probable that the sloughs 
are of much the same character as in the southern part of the area, 
but with a general increase in the amount of the sand to the north. 
The sloughs, which are generally associated with the belt of sunk 
land swamps, are, aa ahown by the map, much more numeioiis at the 
northem end of the aiea. 

In the Little River aiea, aand sloughs occur in the Big Lake and 
Lake Nicormy districts, and in the Fast swamp region east of the 
West and Rosebriar prairies near Maiden. As in the St. Francis area 
ihe amount of sand increases toward the north. 

Li the Reelfoot district, sand probably resulting from extnision 
ia seid to be found at several points beneath the water of the lake, 
most of them away from the beda of the submeiged ereeka. Sand 
lidges several feet in height and sunounded by muddy bottoma are 
leported by fiaheimen. At timea of flood stroi^ eunenta from the 
Mississippi River flow through the lake, however, and ara known to 
have soouied great quantitiea of aand hom the lower end and spiead 
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it Over the flats to the south, fonning the so-called scatters, and it is 
not impossiblo tliat the submerged rid^es mentioned are due to the 
same general cause. There was, however, a considerable extnision 
of sand outaide of the submeiged area, and local sand slougbs doubt- 
less occur. 

BAJSm SOATTXBS. 

The term "sand acatters" is here applied to the thin surface coTer- 
ing of sand, which caQ not be differentiated into individual bloWB OT 
sloughs. The scatters are most conimonly developed on low groiind, 
but are also foond at higher levels. In oomposition they are similar 
to the blows and sloughs, but generally contain less lignite. They 
are piobably of diverse origin, some probably representing confluent 
blowBy othera ezpanded fllougfas, and still others the recent wash 
hom the streams. The scatteis leading southwaid from the foot 
of Reelfoot Lake aie of the latter type. In the northem part of the 
area the so-called seatten are of ten only sandy phases of the alluvinm. 
TUs seems to be tme in general of the part of the earthquake aiea 
north of New Madrid. 

The Reelfoot scattera are the most conspicuous and are still in actiTe 
process of construction or modification. T«ead1ng southward from 
the ''Washout" at the extreme southem end of the lake, a broad 
belt of sandi with occasional pebbles of bronzed grayel resembling 
the Lafayette, extenda southwestward to the Mississippi bebw 
CaruthersTiUe, a distance of about 15 miles. Near the lake the sand 
is in placea from 5 to 8 feet in tiuckness, and haa so deeply buried 
the trees as to destroy them^ the dead stumpa now projectlng from 
tfae sand (PL X, Ä), At other points, where the sand bed was only 2 
or3 feet thicl^ roots have been sent out near the new surf ace and the 
trees hare aorvived. la some places a shifting of the corrents has 
removed the sand, showing the trees with two sets of roots, one at 
the present surface and one at the former level of the sand (PL X, B). 
Over much of the area the sand is destitute of Vegetation, barren tracts 
several acres in oxtent, marked by large wind ripples and drifting 
dunes j being not uncommon. 

The sand of the scatters has come largely from the ''Washout" 
at the south end of the lake. This is a sharp trench from 15 to 40 
feet deep, one-fourth of a nule wide, and a mile or two in length. Great 
as the trench is, however, it does not seem competent to have fur- 
nished all the material of the scatters, and it is sugge^sted that some of 
the sand may have been scoured from the lake bottom, leaviug 
certain of the supposed lidges of extruded sand. 

0AU8B OF SXTBU8IOK. 

The extrusion appears to be of two general types, the first of 
which may be characterized as vioieut ejections and the second as 
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quiet extrusion. To the fint type belongs the jets desciibed by 
Brisgier/ Le Sieur,* and otiier contemporaiy writers, and to the 
second the more dow and quiet extnision giTing rise to the sand 
hlowB and aloughs. 
In regard to the cause, Bringier says: 

The violence of the earthqu&ke having disturbcd the eaxthy strata impending over 
the subtorraneous cavitiee, existing {nobably in an extensive bed of wood, highly 
ctfbonixed, ocononed Üie lAöle eopetior maai to eettle. Thia, praaaiiig with all its 
weight upon the water tiiat fflled the lower cavities, occasioned a displacement of 
this fluid, which loiced ita paMge thioufl^ blowing up tbe earth with loud explosiaiiB. 

Le Sieur, on the other hand, aacribes the ejeetion to the bursting 
of the Bwdls or earth wayes which progreeaed acroBB the auif ace. 
Bradbury recorda eztruaiona due to the sudden dosing of fissuiea/ 
and aevenl other writera are inclined to aimilar yiewa. 

Of the later writers, Shaler haa advanced the theoiy that ''many 
of the fiasuiea were produced by the escape of gases, which broke 
forth with all the Tiolence of volcanic eruptbnSi throwing out great 
quantities of sand and water.'' * 

Extnision due to the closing of fissures is probably the true explana- 
tion of most of the more violent ejections, as it agrees with what 
would be expected in the case of earth fissures in a thin layer of 
alluvium restiiig on a bed of quicksand opening and closing on the 
passage of large earth waves. It is, moreover, m harmony with the 
observations of reliable observers in several other more recent shocks. 
The explosive escape of gases generated by the decay of buried 
organic matter and disturbed by the earthquake vibrations is a 
competent and probable supplementary cause of the violent ejections. 

The quiet extnision appears, on the other band, to be due to the 
local and temporary dcvelopment of true artesian conditions, pre- 
sumably by the unequal settling of the deposits and the production 
of differential pressures. Although longer-Uved than the extrusions 
described above, they generally last only a few minutes or hours. It 
is the outflow of waters by quiet extrusion that has carried the sand 
of the blows and sloughs. 

The absence of the blows on the higlier lands, such as the prairie 
ridges, appears to be due in part to the greater thickness of the 
deposits above the quicksand beds and their greater resistance to 
fisauring, to their incoherent sandy character which tended to take 
up the earthquake movements by general readjustments among tlie 
grains rather than by fissuringy and to the f act that the head of the 

> Bringier, L., Am. Tour. Bd., Ist «er., vol. 3, 1821, i>p. lA-48. 

» Le Sieur, Oodfrey, printed in Am. Geologist, vol. 3", 1^2, pp. 79 SO. 
* Bradbury, John, Early westem tnvels, Clevelaad« 1904j voL &, p. 209. 

« Bbaler, N. S., EarthquakM oT fhe VMtem Voitod BtetM: A^VßmaoXbiy, Kmmber, 1869, p. BSBi, 
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water was generally insufficieiit to lift it to the higher surfacei 
especially where numerous fissures in the adjacent hottoms afforded 
lower ouüets. The absence of blowB in the vicinity of the lifissis- 
sippi RiTer appears to be due to the fact that the waters and quick- 
sands found an escape by lateral flowage to the stream rather than 
by extrusion at the surface of the groiind. 

DVDBBKDnNO. 

Fault trenches. — The fault trenches, or canal-like depressions 

resulliiig from the settling of a fault block between two adjacent 
fissures, have been fully described elsewhere (p. 57). As there 
pointed out, it is probable, cspecially in thecase of the larger trenches 
at right angles to the streams, that ihn drüj)pmg was permitted by 
an undermining due to flowage of the underlying quicksands toward 
the rivers, the Channels of which were in many places cut below the 
quicksand level. 

Sand shughs. — These broad shallow troughs, as has also been 
poiiitod out in another place (p. 83), are always marked by extensive 
accuniulations of sand, and their formation, even when due to more 
general causes, has doubtless been assisted by local undermining due 
to the extrusion of the sand. 

SinJcs. — Sinks are among the most conspicuous yet amoiig the 
rarest of the material phenomena of the New Madrid earthquake, 
being roported principally in the vicinity of New Madrid. They may 
be described as circular depressions in the alhivium, originally from 
a few fect up to 15 yards or more in diameter and from 5 to 30 feet 
in depth. Lyell, in Iiis account of bis second visit to New Madrid/ 
sayB: 

Hearing ämt aonie of Hieso cavities still existed near the town, I went to eee one of 
them, three-quarters of a mile to the weetward. There I found a nearly circular hol- 
low, 10 yards wide and 5 feet deep, with a smaller one near it, and I observed, scattered 
about Over the surrounding level ground, fragmenta of black bituminous shalc, with 
much white sand. Withiu a distauce of a few hundred yards were five more oi these 
8Mad-biintB, or aazid blowa, aa they are acmietiineB teimed here, and, ntiier more than 
a mile &rtiher weat, near fhe houae <rf Hr. Savora, my gaide pointed out to me what 
he called "the mak hole where the uegro was drowned." It is a striking object, 
interrupting the re^ilarity of a f!at piain, the sides \ery steep, and 28 feet deep from 
the top to the water's edge. The wator now standing in the bottom is said to have 
been originally very deep, but has growni shallow by the washing in of sand, and the 
cnunbling of the bank caused by the feet of cattle comiug to drink. I was aasured 
that many wagon loada of matter were cast up out of thia hollow, and the quantity 
moat have been conaderable to accoimt for fhe void; yet the pieces of lignite and fhe 
quantity of sand now heaped on the levd plain near its borders would not suffice to 
fill one-fenth part of (he cavity, Perhay^s a part of (hp pjprtcd subsfance may have 
been swallowed up again, and the rest may have been so mixed with water as to have 
epread freely like a fluid over the soil. 

> Lydl, Chnkib A aeoond yUA to fhe United Stetes of North America» London, 1849, voL 2, pp. 
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Similar ainks are also mentioned by Le Sieur.^ Still another 
description is by Bringier,' wfao says: 

The whole surface of the countxy remained covered with holes, which, to compare 
amall Üdogi irith great, leeembled so maj cnlm of volcanoes, minounded with a 
tmg of carboniMd vood aad aad, idiich itm to hea^t of sbout 7 feet. I had 
oocamom a few months after to soimd the depth of several of theee holes, and foimd 
them xiot to ezceed 20 feet; but I miut x«inark the quickauul had wadied into them. 

The writer in going thiough other parte of the region saw nothing 
oomparable to the sinks of New Madrid or thoee described by 
Bringiery although iiear Garuthersville the remaiiis of small craterleto 
were obseired in the open fields (PL IX, Ä) and small drcular depres- 
sions 10 feet or so in diameter and 1 to 2 feet deep were noted at one 
point in the forest. As it was circular and not irregulär in shape 
and was not assodated with any mound it can not be ref erred to the 
uprooting of a laxge tree. The f eatnre to which the term sand blow 
is now applied is a low patch or ridge ctf sand, appaiently extnided 
at the time of the earthquake, but not usually associated with any 
recognizable trace of the opening from which the sand came. 

The fact that carbonaceous matter, which must have been extnided 
from the ^ound, occurs about the sinks near New Madrid points 
to their being the orifices " where the principal fouiiLaiiiü of inud and 
water were thrown up" as stated by Bringier, the engineer, to Lyell.^ 
As Lyell has pointed out, the sand heaped up about their borders 
would fill but a small part of the cavity and it is not inipossible that 
the ejected material was so mixed mth water as to spread freely like 
a fluid Over the soil. That this was the case with much of the material 
extnided at the more recent Charles ton earthquake was made appar- 
ent to the writer from his examination of the earthquake craterletfi 
in 1905. 

There is, however, another explanation which the writer would 
suggest. This is as follows: At the start, the water in the underlying 
quicksand, which was under temporary pressure due to disturbance 
of the alhivium by tlie earth waves, rose through cracks or craterlets 
and spread sand and carbonaceous materials over the pjround. 
Later, as the pressure was removed, the water subsided and the 
cavino; walls fiUed the cavity produced by the removal of the sand 
brou<^ht to the surface and obliterated tho original fissures. Ordina- 
rily the story ended here; but, wliere the semifluid quicksand out- 
cropped in a near-by river bank, as is tlie case at New Madrid, 
there is a ]xis.sibility of underinining through the flowage of the 
quicksand toward the stream. The resulting caving tended to be 
locaUzcd where the crust was already broken by fissures, although 
such localization is not necessary. The fact that the sinks are 
found only near the river and under conditions similar to those pos- 
tnlated seems to point to the possibility of such an ongin. Evidence 

«LtBiear,0(idft«y,opiGlt,p.aQ. • Brinder» L., loe. dt. > Lyell, Gbarkib opw cit, pw SBL 
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supportiiig Ihis hypothesis k presented by smiilar srnks under like 
conditions in the alluvial deposits of Minnesota and other regionB 
which we ha^e no reaaon to think have been disturbed by earth- 
quakes 

KTDBOIXMÜO SBBNOICBNA. 

Among the Hydrologie phenomena associated with the New Madrid 
earthqiiakes may be mentioned the extrusion of water from the 
fissures, the agitation of tlie water siirfaces, the disturbances affect- 
ing navigation, and the increase or decrease in the flow of Springs. 
Tho first of these is properly a phenomenon of extrusion and liaa 
been discussed at leiif^th under that head. The others, relating 
more to surface waters, are considered below. 

AGITATION OF WATER SUBVAOES. 

Among the phenomena of the earthquake most appaUing to the 
inhabitants of the New Madrid region was the behavior of the river 
at the time of the shock, and a number of graphic accounts of it 
have been handed down. As usual, one of the best descriptions is 
by the Enghsh naturahst Bradbury, who states that he was awak- 
ened at the time of the first shock — 

by so vielen t an agitÄtion of the boat that it appeared in danger of upsetting. * * ♦ 
I could distinctly see the river agitated as if by a storm. * * * Immediatoly the 
perpcndicular siirfaces [banks], both above and below U8, began to fall into the river 
in such vaät maääes as nearly to sink our boat by the swell they occasioned. * * * 
The river ma oovexed with foam «nd drift timber, and had riaen oonsiderably. 

* * * Two canoes floated down the river. * * * We considered fhis as a 
melancholy proof tiiat some of the boats we passed on Hie preceding day had pei^ 
ished. Our conjecturee were afterwards oonfinned. 

Capt. Nicholas Roosevelt, a]ready quoted, reported the rirer 
unusually swoUen and turbid.^ 

Just below New Madrid, accoiding to Lloyd, a flatboat belongiiig 
to Richard Stomp was swamped and «z men dirowned. 

Attimee the wate» of thelfiasisBippi were seen toriseup likea wall in themiddle 

of the stream and suddenly rolling back would beat against either bank with ter- 
rific force. Boats of considerable size were often caat high and dry upon the shores 
of tho river * * ♦. A man who was on the river in a boat at the time of one of 
the shockfl declare.s that he pavr the mighty Mississippi cut in twain, whih^ the watera 
poured down a vast chaam into the bowels of the earth. A inoinent more and the 
cbaam was fiUed, but the boat i^ich contained this witnees was cnuhed in tiw 
tomultuoiia efforts of the flood to legain its fonner levd.* 

Hildreth, in relating the experiences of an eyewitnees who was 
on the riyer 40 niües below New Madrid at the tone of the earth- 
quake, says: • 

In the middle of the night there was a terrible ahock and a jarring of the boata 

* * *. Directly a loud roaring and bisBing was beard, like the eecape of steam 

> Latrobe, C. J., The rambter in North America« London, 1836, toL 1, pp. 107-108< 

t Lloyd, J. T., Lloyds gtMaabOttt dinetory, CiDciimati, 1866, p. 325. 

t BUdnOi« 8. P., OriBtamloontEUNitloos to tlie Americwi Pfoncer, Ciiiciiiiuitl, 1844, ppu 34-3B. 
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faom a boUer, scoompanied by the moet violent agitation of the shoree and tre- 
mendoufl boilino: up of the watcre of the Mississippi in huge ewells, rolling the watcrs 
below back on the descending stream, and tosping the boats about so violently tha^ 
the men with difficulty could keep upon their feet * • *. The water oi the 
river, which the day before was tolerably clear, being rather low, changed to a 
teddiak hue, and became thick with mud tbiown up baai ita bottom; vhAe the sux^ 
Im» kflhed violently by the agitation of the earth beneath, mm cavend with loam, 
which, gathering into maseee the aise of a barrol, floated along on the trembling eur- 
faice * * *, From the tcmporary check to tlie current, by the heaving up of the 
bottom, the sinking of the banks and eand bara into the bed of the stream, the river 
rose in a few minutes 5 or 6 feet, and, impatient of the restraint, again rushed for- 
ward with redoubled impetuoeity, hurrying along the boats, now aet looae by the 
hotroMiricken boatmen, as in Um danger on the watcf than at the aboie where tbe 
baab tfareatened to deatroy them by the falling earlh or carry them down into the 
vorticea of the ainking maäses. Many boats were overwhelmed in this manner, and 
their crews periahed with them. It roquirod the utmoet exertions of the men to 
keep the boat of which my infurmant was the owner in the middle of the river as 
far from the shores, sand bars, and islands as they could. At New Madrid several 
boats were carried by the reflux of the current into a amall atream that puta Into the 
river juat above the town, and left on the gioiind by the retuming water a oonaid- 
erable diatance from the IfiaaiaBippi. A man who belonged to one of the Company 
boata was left for several hours on the upright trank of an old snag in the middle of 
the river, against which his boat waa wreckedand sunk. It stood with the rootsa 
few feet above the water, and to th^e he contrived to attach himself, wbile every 
fresh shock threw the agitated waves against him, and kept gradually settling the 
tree deeper into the mud at the bottom, bringing him nearer and nearer to the deep 
nmddy watera, niiich, to hie tetrified Imagination, eeemed deaizoaa of awallowing 
him up. While hanging here, calling wilh piteoua ahouta for aid, aeveral boata 
paased by without being able to relieve him, until finally a skiff was well manned, 
rowed a short distance above him, and dropped downatieam cloae to the anag, from 
which he tumbled into the boat as she floated by. 

Biyan^ sayB: 

At fiiat the IGaaiaaippi aeemed to xeoedefrom itsbanka, ita wateca gatheted up lilce 
mountaina, leaving boata high npon the aands. The watera then moved inward with 

a firont wall 15 to 20 feet perpendicular and tore boats from their moorings and car^ 
ried them up a creek cloeely packed for a quarter of a mile. The river feil as rapidly 
as it had risen and receded within its banks with such violence that it took with it a 
grove of cottonwood trees. A great many fish were left upon the bauks. The river 
waa literally covered with the wrecks of boats. 

An informant of Mitchill,' who was on the Mississippi River, 87 
miles below the Ohio, stated that the stream rose 6 feet from its 
former level and acquired three times its former velocity. William 
Shaler, also quoted by Mitchili/ says of the expehences of a friend: 

He inmiediately cut bis cable and put off into the middle of the river, where he aoon 

found the current changed, and the boat hurried up, for about the space of a 
minute, with the velocity of the Bwiftest horse; he was obliged to hold his haiid to 
his head to keep bis hat on. On the current's running its natural course, which 
it did gxadually, he continued to proceed down the river, and at about daylight he 

> Bryan, Eliza, quot«d in Am. Gcolo^st, vo!. 30, 1902, pp. 77-78. 

1 MitchiU, S. L., Trans. Lit. and i'luios. boc. New York, yoL 1, pp. 281-i307. 
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came to a moet terrific fall, which, he thinks, was at leaat 6 feet perpendicülar, 
extending acrosa the river, and about half a mile wide. The whirls and ripplrngn 
of this zapid were such that biä vesael waa altogether unmauageable, and destruction 
•eemed iueviüible; aooMof tfaefotmerhethinln, iraieftt leastSO feetdeep, ftnd aeemed 
to be fofmed by the mtter'a beiog vioUmtly sucked into some chaBm in fhe river's 
bottom. He and his men were conatantly employed in pumping and bailing, by 
which, and the aid of Providence, he says he got safe through. As soon aa he waa able 
to look round he obaerved whole foreats on each bank fall prostrate, to use his own 
coinparison, like eoldiera groimding their arma at the word of command. On his 
anival at New Madrid he fouiid that place a complete wreck, simk abuut 12 feet below 
itB level, and entiiely d o e crto d; ita inbabitantB with diose o! fhe adjaoent country, 
who liad fled tfieie for lefuge, weie encamped in its n^i^boilkood; he repraeentB their 
crieeas trulydiatressiiig. A large baige, loaded with 500 barreis of flour and other 
articles, was flplit from end to end and tumed upside down at the ])ank. Of iioarly 30 
loaded boata only this and one more escaped destruction; the water ran 12 feet perpen- 
dicülar, and threw many of them a great many lods on ahore; seveial Uvea were lost 
among the boatmen. 

Flint/ in describing the earthquake, says: 

A bursting of the earth just below the village of New Madrid, arrested this mighty 
etream in its couise, and cauaed a refiux of its waves, by which in a little time a great 
number of boats weie mpt by the aacendiTig cumnt into the mouih of the bayou, 
canied <mt and left upon Ihe diy earth, when the aoctunulating ivaten of the liver had 
again ckaied Iheir cnnent. 

Haywood' says that on the first shock the — 

waten in the IfiansBippi near New Ifadxid loae in a faw minutea 12 or 14 feet and then 
felllikeatide. * * * Spout8ofwater3or4incheBindianieter8piang&onitheM]«- 
iaeippi to a great height. Jn, aome parts of the Misaiaaippi the fiirer was awallowed up 

for Bome minutes by the eeeming descent of the water into aome great opening of the 
eartJh at the bottoan of the river. Boats with their crews were engulfed and never 
more heard of. 

Disregarding the element of fantasy in these descriptions, thcre 
is little room to doiibt that the earthquake prodiired water waves 
of considerable size on the Mississippi. They doubtless started from 
the sides, for the most pari, and meeting in the middle produced the 
sharp wall-hke "chop" described at tliis point. As usual, it was the 
retum wave which did the damage along the shore. That there were 
upheavals of the bottom is certain, as has been indicated in the dis- 
cussion of faults and domes, and it is not unUkely that the water was 
thrown back, giving the appearance of a chasm. There is also no 
reason to doubt that fissuies opened and cloeed beueath the water 
as they did on the land, giying liae to hixge wayes bj the ejection of 
water. That waves of gieat flize moved upward agamst the current 
is certain, and that the moyement of the water was retrograde for the 
moment; at least in shallow water, is probable. The rise in the river 
about which there is müyersal agreement was probably due in part 
to the waves moving upstream, and in part to a temporaiy ponding 
due to local uplifts of the river Channel. 

i FUat, Timothy, Reocdlections of the last ten years, Boston, 1826, p. 224. 

> Harwood» John, TlMaatonl and aboiisfnalliistofy of T«nn«8iee, Nadivllle, 1828, pp. SCHIS 
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Not onlj wm the water surfaces agitated by the severe shocks, 
but in Bome loeafities, even to the east of the Mississippi, the pre- 
linunaiy tremois and minor YibrationB produoed noticeable effects 
on qulet surfaces. Thus Haywood saj^, "the ponds of water, where 
thefe was no wind, had a troufaled aurfaoe tbe whole day preoedii^ 
any great ahock." ^ 

Tlie same feature was also obeerved by Jaied Brooksi of LoiuBvüle, 
who, more than anyone eise, paid careful attention to the earthquake 
pbenomena. He says * he — 

stopped on the bank of a deep pond, the surface of which was a perfect miiror to 
appeuance, oveditug by lofty tvees; it instently ■wwunfid fhe dull oomplexion and 
•eemiiigly the Toughneas of a file; conveiging vaves wen aoon laind by fho quick 

motion of the shores, and, contending with each other, caused a curious commotion. 
The noise produced by the agitatum of fhe tieea leaembled that of a ahower of omaU 

hail in the forest. 

Further away from the center of disturbance the action was less 
severe. Describing the trip of Capt. Nicholas Kooeevelt, of New 
York, from Pittsbiugh to New OrleanSi Latrobe says^ that while 
loading the boat from a Tein of coal near Yellow Banksy Ind., the 
ToyagOTS— 

were accoeted in great alann by the aquatters of the neighborhood, who inquired if 

they had not heard Htranpe noises on the river and in the woodn in the course of the 
preceding day and perceived the ahoroa ahake, inftiflting that they had repeatedly feit 
the earth tremble. 

It should be stated, however, that nothing is said of any agitation 
of the waters at this point. 

KFFBOT ON NAVIGATION. 

The coudiLioiis of navigation on the Mississippi were much changed 
by the earthquake. The river was temporarily covered with -WTeck- 
age and d6bris, snags and sawyers multiplied, the banks caved, and 
islands disappeared. 

Caving of hanks. — Of the caving of the river banks the best account 
is afforded by Bradbury,* who states: 

Immediately the perpendicular banks, botb above and below us, began to fall into 
the river. I now aaw clearly that our Uvea had been saved by our boat being moored 
to a aloping bank. Mr. Bridge, vho «aa ataading iriflün the decUvity of the bauk, 
nanowly eecaped being tbiown into the livecas tiie nnd continued to give way und« 
hla feet; the banfai in aeveial plaoes fall ^Ihin our visw. 

Ci^t. Roosevelt, from the deck of the pioneer steamer New OrleaiMf 

as he was passiDg down the Ohio along the Indiana shore— 

ever and anoD heaxd a rudiiiig sound and violent aplaah, and saw laxge portiona of Ihe 
ahovetearing away bomtiieland and faUing into die river. It ina,aB myi&fotmant 
aaH, an awfol day; 00 BtiU that you coidd have heaid a pin drop on the deck. 

> Hajrwood, JobD, op. cit., p. 124. 

« McMorMe, H., Sketdies oT Louisville and its «wriraaa, Looisvllte, isa» Affodts land Baook^ 

p. ••Vf. 

» l>atrobe, C. J., The lunibler in North America, London, 1836, voL 1, p. 107. 
«BiBdtMny, John, Eariy wcstem tiaveb, CIcvdand, IKM, i«L 1^ Itp* 9IM-8ia 
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New Mfvlrid 



Hiey had usnally brought to under the shore, but eveiywhere they 
saw the high baiiks disappearing, overwhelming many a llatboat and 
raft, from which the owncrs had landed and made their escape. Ilere 
they lay, keeping watch on deck during the long autiimnal night, 
üstening to the sound of the waters which roared and gurgled hor- 
ribly around them, and hearing from time to time the rushing earth 
süde from the shore, and the commotion as the falling mass of earth 
and trees was swallowed up by the river. 

On roaching the Missisvsippi they found the Channel unrecognizable, 
everythint^ being changed by the action of the shock. Lloyd,* in 
describing the experiences of another voyager, says that ''during the 
various shocks the banks of 
the Mississippi ravcd in by 
whole acres at a time . ' ' Flint^ 
says the graveyard at New 
Madrid was predpitated into 
the river. 

At New Madrid, according 
(o Lyelli' the caving of the 
river was such at the time of 
the earthquake and in the 
following years that at the 
time of hisTisit the river was 
flowing Over the site of the 
town. (See%. 17.) 

Diaappearanee of ialanda, — 
Many islands in the Missis- 
sippi disappeared at the time 
of the earthquake. Hildreth 
says* ''the sand hars and 
points of islands gave way, 
swallowed np in the tiimtdtu- 
ons bosom of the river." 




5 Mll«s 



Fiouss 17.— Sketch aliowiDg cluuiges in cbaonel of MIssIb 
aippl Btvcr «I New Ibdxid tflcr tlw «arUiqmlM of 

trobe,* describing ihh trip of the fiist steamer on the river, says: 
"The piloty alarmed and confused, affirmed that he was lost, as he 
foiind the diannel eveiywhere altered * *. A large Island in 
mid-ohannel, which was selected by the pilot as the better alternative 
[for andioringl, was sought for in vain, having disappeared entirely." 
Dow • reports the washing away and disappearance of two islands 
in the New Madrid area. Broadhead ^ quotes from the St. Louis 

* Lloyd, J. T., Lloyd's steamboat dirpctory, Cinoinnati, 1W)<5, p. 325. 

* Flint, Timothy, Recollectioas of the last tcn ycars, Boston, 1826, pp. 

GliailM, A iMoad to fhe United Stetes, vol. 3. pp. 338-28». 

* Hildreth, S. P . Orl^al oonlrlhntion.<; to tho American rioneer,Cllielllliatl,1844,pp.34-a5. 

* Latrobe, C. J., The rambler in North America, London, 1836, p. 108. 
i Do«r, tiOraDM^ qtxrttd ia Am. Qeologist, voL 80, p. TT» 

' BmüniHkl, Q. C, Am. Ctafdofis^ toL 30^ pb 48^ 
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Globe-Democrat of March, 1902, an artide from the papers of Aug. 
Warner on the disappearance of Island No. 94: This island was 
in the lower Mississippi, not far from Vicksbur^. * * * In the 
night the eartliqiiake came, and next morning, when the accom- 
panjing Imziness disappeared, the island could no longer be seen — 
it had been ütterly destroyed.*' 

The disappearance of the islands, w^hich were usually only a few 
feet above tlie water, seems to be due partly to washing and partly 
to the flowage of the loose, incoherent, water-saturated sands of 
which they were composed. 

Snags and sawyers. — Besides the permanent changes in the banks, 
islands, and Channels, the number of the snags and sawyers was 
increased or their position shifted. The snags or planters, consisting 
of partly or wholly grounded wreckage — generally tree trunks — and 
tlie sawyers, or those tree tmnks grounded at one end while the 
other rises and falls or sways from side to side in the current, were 
always dangerous to navigation and were particularly so in the few 
months following the earthquake. Hildreth * states that: "Niimer- 
ous boats wore wrecked on the snags and old trees thrown up from 
the bottom of the Mississippi, where they had rested for ages. * * * 
A man who belonged to one of the Company boats was left for several 
hoürs on an upright trunk of an old snag in the middle of the river." 
The pilot of the New Orleans found, according to Latiobei^ ihe 
Channel everyvhere altered, and where he had hitherto known deep 
water there lay numberless trees with their roots upward." 

Floating wreckage. — Another conspictious restilt of the earthquake 
was the increase in floating wreckage. Bradbtiry ' describes the 
river as füll of drift timber after the shock. He found the Devils 
Channel impassable ''from the trees and driftwood that had lodged 
during the night against the planters hxed in the bottom of the river." 
One correspondent of Mitchili ^ desoribes how ''the trunks of trees, 
bedded in the bottom, suddenly rose in great niimbers to the surface," 
dllring the shock, while Daniel Bedinger wrote to him "of the ele- 
vation of inntimerable logs and trees from the bottom of the Missi»- 
dppi." William Shaler, also qtioted by Mitisfaill, mentiona "a great 
mtiltiplication of sawyers." * 

Combining the partly biiried trunks set free by the agitation of 
the river bottom by the earthquake with the thousauds of trees 
swept into the river by waves or by the caving of the banks, as 
dfiscribed on page 96, the floating timber must have been enormous, 
adding greatly to the difficulties of navigation. 

1 HUdreth, a P., op. cit, p. 130. 

'Litrobe, C. J., Tbenonblerta North Ameilea, Lonukn, 1886, vol. l, p. 108. 

* Bradbury, John, Early western travels, CIcveland, 1904, vol. 5, pp. TOHOf» 
«MitdüU, S. L., Trans. Lit. and Fliila6.aoo. New York, voLl,p. 288. 

• Idem, p. 302. 
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CUANOES IN SP&INGS. 

Among the phenomena of the earthquake were certain changes in 
the character of particular Springs, often at distances remote from 
the Center of disturbance. Col. Samuel Hammond, in a lütter to 

Mitchili/ States: 

In the county of Christian, Ky., a fine and fresh fipring of water was observ'cd to 
run very muddy for several houra. On examining it, after the feculence had sotth-d, 
he found it to be strongly impr^gnated with sulphur, so much so that it was spoiled 
for domestic uses. Indeed» it had beea converted to one of fhe atrongeet ImaiBtoiie 
qxringB he evtst met with. 

P. H. Cole, also writing to Mitchili, says: 

In the month of September I visited a spring of about the distanco of 14 miloa from 
my residence. It was situated on the bank of a creek that issued forth strong sul- 
phuious water. The smell was evident to a considerable distance. It received its 
milphuioiu impregnation from a veiy heavy earthqualw that oocuned in Januaiy, 
Before fhateventit was alimeetone water. On that occasion a xiew limeetone opring 
brake out about 20 feet above the original spring« and to thia day the reepective fona* 
tains pour forth thoir calcarcous and siilphurous waters in distinct ciirrents. Some 
Springs ceased to run for some time, atid others ran muddy several houxs after the earth 
had been couvulsed. 

In many places in west Tennessee, according to Haywood,* old 
sulphur Springs have commenced ninning again, which some years 
bef ore were dried Up, whUe several new permanent spring» of sulphur 
water broke out. 

ACTION OF THE BA&THaUAJCB ON POBESTS. 

The modification of the forests of the Mississippi Valley by the 
New Madrid earthquake was extensive aiul iinportant, and included 
the sphtting and overtuming of trees, their uprooting by landslides 
and caving banks, their destruction b}^ rushing waters, the uplifting 
üf wet-land species to high and dry positions, and the submergence 
of highlaud species.' 

SFUTTIKO OF TBBB8. 

Hie Splitting of tiees is noted in two of the contemporaiy deecrip- 
tions, Bringier describing "troes being blom up, cracked, and sj^t 
and falling by Üionsanda at a time/' and Dillard stating "I have 
Seen oak trees which irould be split in the oenter for 40 feet np the 
tninky one part standing on one sidejof a fbsure and the other part 
on the other, and trees aie now standing whidi have been deft in 
ihis manner." 

I HitchiU, S. L., op. dt, p. 292. 

* Bajwood, John, Th« natiinl and aborigiual histoiy of Tfnnf wg, Nadivfile, 1823, intioductory chapter. 
*Fiilkr,lC.L.,Bai«l)iQ!MknMidtlMlbnBt: F«mtoyuA]ial9tlBintYoLl%190^pp.9ll-nr. 
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DESTBUCnON OF FOSESTS BT WAYES AND CAYING BANKS. 

Tlie best acoount of the deetruction by waves is that of Biyaa, wfao 
mentions the falling of trees aad deecribes how an unusoal wave of 
the river in reoeding "took with it the grove of cottonwoods whidi 
hedged its bordeis. They were bioken off with such legularity that 
in 8ome instances persona who had not witneseed the f act oonld with 
difficulty be persuaded that it was not the work of art/' Loren zo 
Dow adds that thousands of willows were swept off like pipestems 
aboiit waist-high. Hildreth, in describing the convulsion on the 
Mississippi, says: "The sand bars and points of Islands gave way 
* * * carrying down with them the cottonwood trees cracking 
and crashing, tossing their arms to and fro." ßradbury, who was on 
a boat on the Mississippi, says he coidd distinctly hoar the crash of 
falling trees, while Devils Channel "appeared absolutely impassable 
from the quantity of trees and drif twood that had lodged there during 
the night. ♦ * ♦ The banks in several places feil in, within our 
view, carrying with them innumerable trees, the crash of which, faliing 
into the river, mixed with the so und attending the shock ♦ * * 
produced an idea that all nature was in a state of dissolution." A 
later shock Hkewise threw great numbers of trees into the river. 
The effect on the river is also brought out by Latrobe, who, in describ- 
ing Capt. Koosevelt's trip, says that after the shock tho latter found 
the " Channel everywhere altered, and where he had hitherto known 
deep water there lay numberless trees with their roots upward," 
while the "trees were seen waving and nodding on the bank, without 
a wind." 

OTBBTHBOW OF FOREST8 BT LANIXSLIDES. 

Besides the prostration of the forests by the caving of banks along 
the river, many trees were overthrown by landslides on the steep hill- 
sides, especially along the face of the Chickasaw Bluffs, which border 
the Mississippi lowlands in wcstcrn Tennessee. These bluff s a.re 
exceptionally steep, largely composed of clay, and when saturated 
with water, as they often are, present especially favorable conditioiM 
for landslides. Their fronte for miles are marked by landslip scars. 
A study of the age of the trees shows that the greater part of the 
upiight growth on the disturbed surfaces is fairly unifonn and a Uttle 
less than 100 yeaiB of age, trees of greater ftge being in general tilted 
and partly overthrown. From this it seems dear that the main 
slides took place about 100 jears ago, presumably at the time of the 
New Madrid ahocks. The record of the action of the landsUdes is 
still preserved, as indicated, in the older trees as well as in the landslip 
features. The face of the bluff, which was already nearly as steep as 
the material could stand, seems to have Hterally crrnnbled under the 
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action of the earthquakej great masses slippmg do^ward, caraying 
mth. them the iminenfw primeyal trees wÜch covered the surfaoe, 
mingling trees and earth in a confused jumUe. Plate IV, A, showB 
trees partly oTerthrown hy the landslides at this time. In this case 
Üie original trees surrived, gradually straig^tening until their upper 
parts agtiin reached an upnght position, while the lower parts 
remained inclined. In other instances, where the originaT tree was 
snapped off by the ihock, the main trank has rotted away in the 
coiirse of years, while a new tree, developed from one of the old limbs 
er shoots, has taken its place. 

GENEBAJL PBOSTSATION OF F0BE8T8 BT YIBRATION8. 

Besidos the destniction of tho forests by water, landslides, etc., 
there seems to have been a general prostration in certain localities 
due to the vibrations alone. For instance, William Shaler, in describ- 
ing a friend's experiences, says he saw "whole forests on each bank 
fall prostrate * * * üke soldiers grounding their arms at the 
Word of command." 

Bringier, in describing his experiences to Lyell/ said that in some 
of the severest shocks, as the waves advanced, he saw the trees bend 
down and often, the instant afterwards, when in the act of recovering 
their positioni meet the boughs of other trees similarly incHned, so as 
to become interlocked, being. prevented from righting themselves 
again. In a published acoount the same obserrer* teils of ''the 
horrible disorder of the trees, which eveiywhere encountered each 
other, being blown, Cracking and splittingi and f alling by thousands 
at a time." 

Veiy similar conditions in the vidnity of little Frairie (Carathers- 
Tille) are reported by James.* ''The forest adjoining the settlement 
at little Prairie, below New Madrid, preeents a aingular scene of con- 
fusion, the trees standing inclined in every direction and many having 
their trunks and branches broken." 

That such prostration occms was substantiated by the writer's 
observations at Beelfoot Lake, over extensive areas of which the 
tninks are prostrate, althou^ «dsewhere standing as upright and stiff 
as before the shock. As there was no water in the region at the time, 
and as the land was nearly flat, only the vibrations or aceompanying 
earth waves remain to acconnt for their destraction. In places 
dozens, if not hundreds, of prostrate trunks can be counted. For 
comparison, reference should be made to Plate VII, which shows 
the upright stumps normally found. 

» Lyell, Charles, A secoud vislt to tbe United States, vol. 2, p. 2S1. 
* BriDgier, h., Am. Jour. Sei., ist ser., vol. 3, 1821, pp. 15-46. 

•Hmm, Edwin, Aoeocmt of an coqwdttioii ftom PtttsiMiith to ttw Roekr ¥<imiteiM, Plilbdi^phl», 
UM« rti, % p. 328. 
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PBAD TBBBS. 

A phenomenon of special interest, but somewhat puzasling, b 
d«8cribed hy Lyell.^ Skirtiog the Bayou St. John, he obsenred — 

a great many fallen trees and others dead and lifeleaa but standing erect. * * • 
He took me to pari of the forest, on the bordera of what is oalled the "sunk country," 
where all the treea prior to 181 1 , although standing orort and cntire, are dead and h'af- 
leas. They are chiefiy oaka and walnuts, with trunka 3 to 4 feet in diameter, and 
many of them 200 years cid. They are suppoaed to have been killed by the looeening 
of the lootB duiing fhe repeated undulations which pasBed thxough the aofl for three 
monthe in ntcoeMioii. 

UFUFTED TBXXS* 

The uplifted trees, which are occasionaUy seen in the Reelfoot 
Lake district, are of special interest because of their i arity, the pho- 
nomena of subsidence being much more common. In Plate VII, B, 
however, is represented an cid cypress with a fuU development of 
kneea, denoting foimation in water, the troe being now on high and 
dry grassy ground, entirely above the reach of the water, except pos- 
sibly in the time of the highest floods. 

8UB1IBBOED FOBESTB. 

The phenomena of subnierged forests are aiiiong the most striking 
of the earthquake features, and were the subject of some of the most 
graphic descriptions of the early writers. Even to-day they con- 
stitute one of the most conspicuous classes of evidence of the shocks. 
The best developments are found in the sunk lands of the Varncy 
Kiver in Missouri Big Lake and Lake St. Francis in Arkansas, and in 
Reelfoot Lake in Tennessee. Many other locahties exhibit similar 
features on a smallcr scale. In fact, probable examples may be found 
in nearly all of the bayous and sloughs connected with the iSt. Fran- 
cis River, and their occurrence can not be better seen than by refer- 
ence to the accompanying map (PI. I), which shows the swamps 
and aubmeiged lands as determined by the Mississippi River Com- 
mksion and verified by the field work for the present report. Refer- 
ence should be made to the section on '^Sunk lands" (p. 04) for 
detailed descriptions of the phenomena. 

AB£A OF DESTBUCTION. 

Over how great an area the forests wcro destroyed it ia difiicult to 
say at the present tinie. Reelfoot Lake alone probably orio^inally 
covercd 75 squarc uiiles of forest, and the swamps formed at that 
time west of the MissLssippi ])rohjil)ly covered 125 Square miles 
more. These two localities alone wouid comprise more than 125,000 

Lyall, Chailcs, A woond vlslt to tb« United Stataa. toL pp. SM-SM. 
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acree that were destroyed. The amoimt of timber lost by the 
caving of ivret banks and by the OTenrhelming of the iabnds 
woiild probably bring the total' to 150,000 acres. To this amount 
still further additions must be made of tbe areaa m ivhicfa the timber 
was overthrown by landslides or other related causes. No estimate 
of the latter can now be made but it was undoubtedly considerable. 
Tliat the total dcstruction was sufficient to give earthquakes a place 
auioiig the enemies of the forest can not be disputed.* 

EJfFJCOl' OH A&TmCIAXi BT&VOTUlftBS. 

NEW MADRID REGION. 

Relatively few details have been preserved m regard to the action 
of the earüiquake upon buildings in the New Madrid region, the 
natural phenomena eridently making a f ar greater impression on 
: the nünds of the obeerveiB than the action on artificial structures. 
It is known, howeyer, that at the first shock chimneys and other 
structures of like nature and all loose objects were thrown to the 
ground, while the damage even to the low cabins was such that it 
became dangerous to remain in them, and the inmatss were obliged 
to rush out of doors. The larger and more pretentious houses f ared 
quite as badly. Many of the poorly built cabins and houses were 
destroyed and many fences were thrown down eyen by the first 
shocky while oertain of the later shocks were even more destructive 
because of the weakening that all structures had suffered f rem the 
preceding shocks. 

Flint* States that at New Madrid most of the houses were thrown 
down in an hour, the crumbling being particularly seyere during the 
passage of the large earth wayes. As the earthquakes constantly 
recurred people no longer dared to dwdl in houses or to use chim- 
neys, but passed that winter and those succeeding in liglit htA huts, 
tents, and other temporary shelters, using camp fires or low ovens 
to cook their food. The Little Prairie settlement (now Caruthers- 
ville) was broken up and the Great Prairie settlement was practically 
demolLshed. 

According to Stoddard ^ the town of New Madrid was "originally 
io laid out as to extend, avS the French express it, 40 acres in leiigth 
along the rivcr; the back part was contracted to 20 acres on account 
3f some swamps, aud the depth was 16 acres. It contained 10 streets 
rvmning parallel with the river, and 18 others crossing at right angles. 
rhe former were 60 feet and the latter 45 feet in breadth. Six 
-Squares were also laid out and reserved for the use of the town, 
dach of which contained 2 acres. ♦ * * A street of 120 feet in 

> Füller, M. L., Earthquakes anfl the forest : Forestry and IrriKution. vol. 12, 1806, pp. 281-967. 
s Flint, Timothy, Recollectiona of the last ten years, Boston, 1826, p. 222. 

» Quoted by Beck, L. C, Qaietteer of the States of Illtnois ud Missoiiri, Albsny, ISSS, pp. awMMO. 
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bieadth was Ukewise resenred on the bank of the merJ' la 1799 
the iown had upward of 800 inhabitants, but at oiie time alter the 
earthquake only two faBuEes lemainedi the remainder having fled. 
The public works and aereral streeta weie oanied away by the cav- 
ing of the river banks and ' 'houses, gardens, and fields were swaDowed 
up." The fonnation of ponda and the extnudon of sand and water 
f rom fiasuree added to the nun. 

That the deatruction was no greater in mw of the severity of the 
ahocks waa due to the character of the buildings. Speaking of the 
deatruction Fhnt Bays: ' 

I infer tluit the ahock of theae eartliqualBei In the imm^MHato vicinity of the ceuter | 
Ol their foroe miiat hav» eqiialed in their teirible heavingB of the eerth anytfauig of 
the Idnd that haa been recorded. I do not believe that the public have ever yet had 

any adeqiiate idea of the violence of the concuasions. We are accustomed to measiire 
tbifl by the buildings overturned and the mortality that resulta. Here the cauntrj' 
was thinly settled. The housea, fortunately, were frail and oi Ipga, the most difficult 
to overtum that could be constructed. 

DISTAITT LOOAUTIBS. 

The deatruction by the earthquake, though much lesa than at the 
Center of the diaturbance near New Madrid, extended many hun- 
dred mOes. Some of the more definite reporta of injuriesi mainly 
based on reporta of llitchill,' are giyen below. 

8t Louis, Mo, — Seyeral chinineya were oyerthrown and anumbcA* 
of stone houaea aplit. 

Hereutaneum, Mo, — ^Brick and atone chinmeys were injured and 
some broken off and thrown down by the atronger shocks. 

Cape Girardeau, Mo. — Several houses were thrown down.^ 

Natchez, Miss. — The plasterin^ in some houses was cracked. 

Carthage, Tenn. — Bricks were tiirown from cliimneys and several 
were broken and overthrown; the brick courthouse was. cracked to 
the foundation and otherwise injured. 

Clarksville, Tenn. — Many cliimneys were injm'ed. 

Ilenderson County, Ky. — Nearly every brick or stone chimney in 
tlie county was overthrown. 

Red Bank (1^)0 mi!<s helov) Lmds^nUe). — Several chimneys were 
tlirowTi down und others dama<::(Ml so as to be dangerous. 

Lou 'tfinllr. — The damajje by the first sliock was considerable, gable 
ends, parapets, und chimneys of many houses were thrown down. 
Similar destrurtion was produced by ea< h of the tluree shocks of 
"groat severity ' recorded by Jared Brooks for the week ending 
December 22, by one in the \v(M>k ending Januar}' 26, onein that end- 
ing Februaiy 2, and three in that ending February 9/ 

1 Flint, Timothy, lo&olt. 

5 Mitclüll, S. L., Trans. Lit. and l'hilos. Sk'. New York, vol. 1, pp. 2Sl-;k):. 

* James, Kdwin, Aec-ountof au expedilioufrum l'iiu>biir);h U> Uk3 Rocky Mountains, i'hlliutelphia, 1823, 
ToL3,p.C6. 

«Ound»7t B«D, Hiiteiy «f LouitvUle, LottlsvlU«^ 1852, pp. 121-1». 
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Oincimnaii, Ohio. — ^The tops of several cliimneys were thrown off 
in town at tho timo of tho lirst shock, wliiie similar results probably 
attended the equally vioient shocks of January 23 and 27. On 
February 7 more chimneys were thrown down and wide fissures 
made in brick walls.* 

South Carolina. — Cracked and started chimneys were reported at 
Laurens and Newbeny. 

Georgia, — ^Biioks are reported to have been thrown from chimneys. 

oiBBB psraioAif nxsoxwA. 

I NOISKS. 

The noises accompanying the more important shocks are among 
the most noticeable features of the earthquake. Bradbiiry teils of 
being "awakened by a tremendous noise" at the tiiiie of the first 
shock and noted that "the sound, wliich was heard at the time of 
every shock, always preceded it at least a second and uniformly 
came from the same point and went off in the opposite direction." 
Audubon, speaking of one of the more severe sliocks, describes 
the sound as like "the distant rumbling of a vioient tomado." 
Bringier does not mention the subtertanean noise, but describes the 
"roaring and wliistling produced by the impetuosity of the air 
escaping fxom its confinement" in tlie alluvial materials. A similar 
roaring and hissing, like the escape of steam from a boiler, is also 
described by Hildreth. Eliza Biyan describes the sounds of the 
shock itself as ''an awful noise resembling loud and distant thunder 
but more hoarse and vibrating. " Klint compares the sound of the 
ordinary shocks to rumbling like distant thunder, but mentions 
tlie fact that the yertical shocks were accompanied by "explosions 
and a terrible mixture of noises. " Linn describes the phenomena 
as beginning with ' ' distant rumbling sounds, succeeded by discharges, 
as if a thousand pieces of artilleiy were suddenly exploded/' and 
notes the hissing sounds accompanying the extrusion of the water. 

I In Tennessee, as described by Haywood,^ "in the time of the 
earthquake a murmuring noise, like that of fire disturbed by the 
blowing of a bellows, issued from the pores of the earth. A distant 
rumbhng was heard almost without intermission and sometimes 
seemed to be in the air.'' Explosions like the discharge of a cannon 
a few miles distant were also recorded, and "when the shocks 
came on the stones on the surface of the earth were agitated by a 
tremulous motion like eggs in a frying pan, altogether made a noise 

similar to that of the wheels of a wagon in a pebbly road." 

1 Utake, Daniel, Natural and Statistical view or picture o( Cincinnati, Cincinnati, 1815, pp. 233-23ä. 
s Hayitwd, John, Matonl and »borigüiat history of TemieBaee» Naahvllle^ 1828» opaolnc dH|ilBr. 
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In the more distant localities wo must again rely on the compila- 
tion o£ Mitchill.* At Herculaneum, Mo., the noise was described aa 
a roaring or rumbling resrm])ling a blaze of fixe acted upon by wind; 
at St. Louis before the shocks ''sounds were heard like wind nishing 
through the trees but not resembling thunder/' while more con- 
siderable noises aocompanied the shocks. At Ix)uisviUe the noiso 
was likcned to a camage passing through the street; at WashingtoD, 
D. C, the sound was very distinguishable, appearmg to pass from 
Southwest to northeast; at Riohmond similar noises were heard, but 
they appoared to come from the east; at Charleston there was "a 
rumbling hke distant thunder which increased in violence of sound 
just before the shock was feit;" while at Sayannah the noise was 
compared to a rattling noise like *'that of a carriage passing over a 
paved road." 

From the above it would appear that earth noises were heard at 
most points where the earthquake was feit. In the region of marked 
disturbance there were the additional noises made by escaping air, 
water, crashing trees, and caving river banks. Acoording to the 
best information the sound in the Mississippi Valley wss a some- 
what dull roar, rather than the rumbling sound of thunder with 
which it was compared at certain of the more remote localities. In 
reality, as has been stated to the writer in regard to the recent 
Jamaica earthquake, although suggesting many of the common 
noises, it was essentially unlike any thing ever heard by the observers 
belore. 

ORIOIN ANI> CAUSE OF THE NEW MADRID 

EARTHQUAKES. 

POPI7LAB BELIBFS. 

Of the various explanations offered by those who speculated on the 
causes of the shock the volcanic theory was, as usual, by far the most 
populär. The general nature of volcanic manifestations was more or 
less understood by everybody, while relatively few had heard of the 
slower proceases of warping and f olding and the occunence of f aulting 
and even those who had seldom appredated their importance. It is 
but natural, therefore, that they should tum for an explanation to 
the known cause which seemed to explain the phenomena best. It is 
probably to this general belief in the volcanic origin of the shock that 
the stories of the emission of sparks and similar phenomena are to be 
attiibuted. 

Even at the time, howeyer, there were some who did not accept the 
volcanic theory. James,' who accompanied Long's expedition to the 
Rocky Mountains, says: 

> Hilchiü, S. L., loc. cit. 

> James, Edwin, Accoont of an expediUon from Plttsburgh to tlie KodEfMoontaiim, PtaHadelphia, 1823, 
yol. 2, PI». 826-32ft. 
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It hoH becn repeatedly aaserted that vok-anic appearanccs exist in the mountainoufl 
country betweea Capo Girardeau and the ilot Springs of the Wohhita, particularly at 
the latter place; but our Observation has not tended to confinn these accounte, and 
II unter and Dunbar, who »pcnl some time at the Hot SpringH, conüdently deny the 
exSatence cf any such appeannces in that quaito'. Rejporte haTD he&a. often drcu- 
lated, piindpally oa the aulhcrity of hnnten, of ez^donoofl, subtenaiieaii fix«8, blow- 
ings and bellowings of fbe mountains, and many other smgular phenomena said to 
exi^^t on the Little Missouri of the Washita and in other parts of the region of the Hot 
Springs, but it Ih eaHy to see that the combuBtion of a coal bed or ßomething of equal 
iiii^iguifieiOice may have alforded all the foimdation on which these reports ever 
rested. 

Speaking of the New Madrid shock Brmgier says: * 

Several authors have russorted that earlhquakee proceed firam. volcanlc causes, but 
although this may be ofit ii true tbe earthciuake alluiied to here miist have had another 
cause. Time perhapa will give us some better ideas as to the origin of these extra- 
ordinary phenomena. It ia probable that they are produced in different inotanceB 
by differant caxm» and that electridty is one of thom; the tAiocka of the earthquake 
of Louiaana in 1812 produced emotkns and BenaatiooB mnch lesembling thoee of a 
Btrong galvanic battery. It will perhaps be pertinent to obeerve that this earthquake 
took place alter a long BUCceaBion ol very beavy rains, such aa had never been aeen 
before in that country. 

Nuttall,' on the other band, refers the earthquake to ''the decom- 
Position of beds of lignite or wood coal saturated near the leyel of tbe 
river and filled with pyrite." 

In the lig^t of our present knowledge of earthquake causes in gen- 
eral and of the nonvolcanic nature of any of the adjacent regions 
the theoiy of yolcanic origin can be dismisBed witbout further con- 
sideration. Electricity can likewise be mied out as a cause, 
altbougb certain electrica! and magnetic phenomena appear to be 
associated with most great eartbquakes. Aside from the abeence 
of records, geologic or other, of any extensiTe expulsion of gas we 
have the testimony of all eyewitnesses to the effect that the expul- 
sion of gases and the associated water was the reeult and not the 
cause of the disturbance. 

BVZDSNOX OF OBIOIN. 

One of the best evideiu es of tlie origin of the New Madrid earth- 
quake is the nature of the vibrations. If they had resultcd from a 
disturbance within the alluvial deposits themselves, it could have been 
only from such causes as the expulsion of water and gases, the caving 
of banks, the slijiping of landslides, etc. In retard to theürst,it need 
only be repeated that there is no evidence that any extrusions of 
water or <^as, except those arisiiig in consequence nf disruptions 
brought about by (not causing) the shocks. Of the caving of banks 
it may be said that had tlie shores of the Mississippi caved from source 

> Brfngier, L., Am. Jour. Bd., Ist aar., vol. 3, 1821, 30. 
* Nuttall, Thomia, qnoted by James, loe. dt. 
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to mouth the Tibrations would have been feit only a few hundred feet. 
Similarly in legard to the landslides. Although the faces of the Cliirk> 
asaw Bluffs were affected for mileSi it was by slipping and not by direct 
fall, and the jar, if any was produced at all, could have been feit only 
a short diatiiioe. The vertical vibrationa accompanying several of 
the shocks were of a natura differing from any which we can oonoeive 
as developing in the unconsolidated deposits themselves. 

The best e^idence of origin is that afforded by the distanoe to which 
the vibrations were feit. It doea not aeem possible to conceiTe of a 
ahock originating in soft embayment deposits being tranamitted to 
the hard rocka and thence acrosa the Appalachiana to the Atlantic 
coaat on the eaat and acroaa the central coal baain to GhicagOi Detroit, 
and Canada. The fact that the ahocka were atrongly feit at theae 
localittaa aeema to point conclusiTely to a deep-aeated origin in rigid 
rocka. A f anlting in the hard Paleoaoic rocka aeema, therefore, to he 
the only probable explanation. 

LOCATION OF CENT&X71C. 

Faults, aome apparently of relatively recent date, aie common in 
the Ozark Mountaina which border the New Madrid area on the north- 
west and in the southem Illinois and northwestem Kentucky -region 
on the northeast, and the thought naturally auggests itself that some 
movement in these regions, either a new or the readjustment of an oid 
fault, may have been the cause of the shock. This view waa advo- 
cated by Prof. Shepard/ and was accepted by the writer in an earlier 
paper.' Further study in the iield, however, has brought out the fact 
that the ragion of marked diaturbance ia confined to a certain definite 
area extending from southeaatem Miaaouri to the latitude of Memphia 
and from St. Franda River on the weat to Chickaaaw Bluflia on the 
eaat, and nowhera reacfaing within many milee of the edge of the 
embayment area of aoft depoaita, aa would have been the caae if the 
ahock had originated in the hard rocka outaide thia area. The gen- 
eral trend and ahape of the area, taken in connection with the direc- 
tion of the earth wavea, pointa to a centrum of the original ahock 
along a line having the poaition indicated on Platel — ^that ia, anorth- 
east^uthweat line extending from a point weat of New Madrid to a 
point a few milea north of Parkin, Arie The centrum of the heavier 
aubsequent ahodca aeeros also to have been along esaentially the 
aamehne. 

The location of the centrum of aome d the later and lighter 
ahocka may have been elaewhere. The motion of one of the ahocka 
at Detroit, for inatance, ia described aa ''a pounding up and down 
instead of oscillating/' ' which could hardly have been the caae if 

1 Shepard, F.. M., The New Madriil farthqnako: Joiir. dcology, voL 13, 1906, p.6L 

* FlUler, M. L., öcieace, uew ser., vol. 21, 1 joö, pp. 

* Mltohtll, 8. L., Trans. Lit, and Pbiloti. Soc. New York, voL 1, p. 207. 
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the shock origmated at eo great a distance as New Madrid. Sunilar 
▼ertical ahocka at Louisville are lecorded by Biooka.^ Drake also 
notea* that during the second year of the earthquake shocks the 
Center of distuTbaace ''aeema to have ascended the Miaaissippi to the 
Ohio and then advanced up that riyer about 100 miles to the United 
States Saline, at which place shocka haye been feit ahnoat every day 
for neariy two yeara/' It ia alao important in thia connection to note 
that many of the later ahocks» whOe not materially more aeveie than 
the fint in the New Madrid region, were notably alaronger in the more 
remote regiona and wm lecorded at points in the east, &om which no 
report of the first shock was made. 

It seems not improbable, then, that there waa more than one 
Center of disturbance northeast of New Madrid in the years followiiig 
the first shock, probably resulting: from disturbance of the local 
equilibrium by the vibrations ongiiiatiug in the New Madrid area. 

As shown elsewhere (pp. 109-1 10), the New Madrid earthquake was 
but ono of a series that is still unfinished, indicating that in all proba- 
bility it resnlted from cauaes that are still active. Inasmuchas the Cen- 
ter of acti^tjr of the primary ahocka Ia within the emba3rment area 
and well removed from the sunotinding areaa of consolidatedrocks, it 
aeema clear that the ultimate cause liea in forcas operating beneath 
the embayment deposits. The action may be associated either with 
the prooeases of folding or warping or incident to a depiession and 
decpening of the basin. In this connection the phenomena of uplift 
and doming are of the greatest significance and may be leviewed and 
aummarized to advantage. 

SIONIFICANCB OF DOMINa. 

It is of interest to note that a line drawn through the Tiptonville, 
Blytheville, and Little River domes agrees in trend with each of the 
major features of tho earthquake region (PL I), paralleling tlie line 
of the Chickasaw Bluffs and the direction of the Missisippi River ou 
the east und the lines of the prairie ridges, sunk lands, and Crowley 
Ridge on the west. If the uplift were a few feet liiglier^ a long ridge 
nnalogous to the prairie ridges and simulating on a sniall scale the 
laiger Crowley Ridge would result, suggesting the ]>oysibility of a com- 
mon relationship duo either to structuro or to erosion. 

The Little Prairie Ridge, extending from New Madrid north ward 
for neariy 25 miles, is a direct cuntinuation lupo^^iaplucally of the 
Tiptonvüle dome, and inasmuch as the river banks near New Madrid 

> Brooks, Jared, iu History of Louisvillc by Ben Caüseday, 18ö2, pp. 121-12(). 

s Drake» Daoiel, Natural and atetistiGai viaw or pictuie of CinoinDatit CiuciimaU» ISU, p. 237. 
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flhow A doming of the alluvial depoeits parallel to the trand of the 
prauie, there are good leasoiu for thinking that the latter may mpn^ 
aent the stniotural aa weQ as the topographic contmuation of the 
dorne mentioned. If thia ia ao, it followa Unat the afanflar prairie 
extending from Big Lake to beyond Maiden may likewise be of 
structural origin. On this assumption there would be, beginning on 
the east, a structural trough occupied by Mississippi River and lleel- 
foot Lake, a structural ridge marked by the Tiptonville, Bl;y'theville, 
and Little River dt)mes, a second structural trous^h occupied by Little 
River, Big Lake, and Lake Nicormy, a second ridge represented by the 
Big Lake-Kennett^Malden Prairie, and a tliirtl truugli occupied by 
St. Francis River and Lake. Stül west of tlüs is tlie topograpliic 
elevation of Crowley Ridge and the basin of Black River. In other 
words, there is a parallel series of four troughs and three ridges, aU 
of which but one ridge and one trough are believed to be primarily 
structural in nature. The question arises, may not the two latter 
be also of structural origin, even if their magnitude is considerably 
greater? If we disregard the loess of Crowley Ridge a considerable 
part of the height is taken away, and we have a ridge only about 100 
feet high at the most and differing in no way cxcept in size and the 
extent of its erosion from the lower prairie ridges, and it does not 
require a great effort to imagine a similar origin for the major ridge. 
Crowley Ridge has been greatly altered by erosion. Black and other 
rivers on the west have deepened the associated basins, thus accen- 
tuaÜDg the elevation of the ridge, and a aunilar work has been pe]> 
formed by St. Franda, Little, and Mississippi rivers on the east. 

The writer does not wish at this time to urge a structural origin for 
Orowley £idge, but simply desires to call attention to the occurrence 
of smaller parallel linea of uplift and deproaaion due to relatively 
recent warping and to auggest that an earlier and stronger warping 
of the same nature and in the same direction might have produced 
a similar uplift along the Crowley Ridge axis, which determined the 
direction of drainage and the position of the resulting erosion remnant. 
If this ia true^ we haye the beguming in Miflsissippi Valley at thia 
pennt of what may nlthnateLy develop into a syndinorium of great 
geologic importanoe. 

CATTSB OF UPLIFT ANX> DOlONa. 

The uplifta may be conceived as (1) representing the aurface indi- 
cataons of diatnrbancea originating in the underlying hard rocka; 
(2) due to unequal aubsidenoe restdting from nndermining; (3) due 
to horizontal flow of certain of the underljdng deposits ; and (4) having 
reaulted from lateral movements tending to produce compression. 

That the uplift and doming is due to local arching of tiie bottom 
of the basin in which the embayment deposita oeeur ia believed to be 



uiyui^uj by Vjüogle 



CAUSE OF UPL.IFT AND DOMINO. 



107 



unilikely, as such movements If communicated through a thousazul 
feet or more of Sediments as they needs must be, woidd be lifcely to 
be of more geaeral eictent. MoieoTer, such arching of the hard rocks 
is a Tory slow prooess, while there is resson to believe that the doming 
took place with considerable suddenness, possibly to a considerable 
extent during a single period of earthquake disturbance. 

Undormining, which may be conceived as resulting from the extru- 
sion of sand froin tho fissures or by üowage toward the rivers, seeiiis 
to be even more im probable. It is true, as described elsewhere, that 
immense amouuts of sand were extnided at tho timo of the shocks: 
enough, in fact, to cover nearly the entire surface over hundreds of 
Square miles. The layer, however, is usually oiily 3 to G inches deep, 
and is entirely insufficient to account for the subsidence which in 
niany places amounts to several feet. Locally there was doubtiess 
considerable flowage of the substratum of qiiicksand toward the 
streams, but there was no general choking of the rivers from the cause, 
as would have been the case if amounts sufficient to account for the 
subsidence had entered them. If there is no adequate basis for the 
theory of undermining, the latter can not be considered as a cause 
of differential movement such as might have giyeu rise to domes by 
the subsidence of the. surrounding material. 

Horizontal flowage within the substratum of quicksand undoubtedly 
took place locally, as wbere there were general movements of tbe liver 
borders toward the Channels, and it is conceivable that movements 
on a much larger scale may have oocurred. Under this hypotbesis 
the domes are to be considered as eorrelatives of the sunken areas, 
both being due to movements within the semifluid quicksand. The 
size of the domes and troughs seems to demand the differential move- 
ment of material equivalent to a body of sand 10 feet thiek (half of 
the amount of the dÜterence of surface elevation) for distanoes amount- 
ing to many miles, the distances of the axes of the domes from the 
adjacent trongh axes being from 5 to 10 miles or more. Such a trans- 
fer of material is believed to be improbahle, although perhaps not 
impoBsible. The movement of the quicksand is thought by the 
writer to have been limited, in most places at least, to half the wave 
length of the surface undulations accompanying the shocks. In 
other wordsi the movements of the quicksand during the shocks are 
thought to have been similar to the water movements in ordinaiy 
waves, the sand partides moving in orMts of similar form without 
much lateral displacement. 

If the doming had been produced by lateral thrust communicated 
fiom the hard*rock borders of the basin, we should expect some signs 
<rf warping in the broad Tnrtiary plateau, especially on the east side 
of the Mississippi, but nothing of the sort is known. If , however, 
the cause originated immediately under the Mississippi bottoms, the 
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alluTial depodts might be conaiderably affected ^thout theie being 
any appreciable effect on the uplands. On this point we hxve the 
evidence of the earthquake shock^ wbich points to a seat of diaturb- 
ance along a nortbeast-soutliwest line a few miks to tbe weat of the 
Mississippi. If the fault giviiig rise to the earthquake was simply 
the outwiurd expiession of a moTement of subsideuce, as it may w^ 
haye beeni we may conoeiTe of conditions similar to those shown in 
figure 18| in which D represents a depression foimed either through 
the influence of the faulting or giving rise to it. The result of such 
a depression would be a setUing of the overlying deposits aooompa- 
nied by a general lowering of the surf ace about it and a hiteral moTe- 
ment in the direction of the aixows toward the eenter of disturbance, 
the result of which moTement would be the fonnation of oorrugations 
such as are represented by the domes and alhed uplifts. As suggested 
on page 106, even Crowley Bidge may have originated from similar 




Fkomn 1^— PlagiMn lUurtratlngpoariblft aam of domlng In the New Madrid area. 



causes, although its present relief is due largely to erosion. This 
hypothesis explaius the position of the domes and their absence from 
other areas on the east and west, the anticlinal nature of the disturb- 
ance, and acoounts for the general preponderance of subsidence over 
uphft. On the whole it seems to be the most probable of the hypothe- 
ses suggested to account for the phenomena of warping and for the 
earthquakes, which appear to be an incident rather than a general 
cause of the changes going on. 

Although the general movement along the Mississippi is downward, 
at least differentially, the movement is not continuous. It is prob- 
able that as late as the deposition of the Lafayette graveb, in late 
Phocene or early Quatemaiy times, the land stood relatively lower 
than at present, the deposits named being laid down across the 
embayment area at an elevation of many feet above the present 
flood-plain. The distribution of loess affords some reason to think 
that similar conditions existed nearly down to the time of the 
Wisconsin glacial stage. If so, there has been removed in relatively 
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recent times a yeiy considerable load from the area, as a result of 
which the crust would tend to rise until an equilibrium was reached. 
It is even possible that the sliocks of 1811-12 were incideiits of an 
uplift rathör tiian of depression. 

CONTEMPORANEOUS DISTURBANCES. 

The yeaiB 1811, 1812, and 1813 were characterized by unusual 
seismic acttvity in many other parts of the Weetem Hemisphere, as 
well as at New Madrid. On March 26, 1812, a tenifio earthquake 
occuired at Caracas, throwing down churchee and other buildiogB 
and destroying 10,000 peisons. A little over a week later another 
heavy ahock produced geologic effects of considerable magnitude, 
over 300 f eet of the top of one of the mountains being lost by a land- 
alide. Other shocks were feit at New Cbienada and other of the West 
India islands, while a Teiy impoitant earthquake occurred in Oali- 
fomia at about the sama time. Yolcanic action was similaily active. 
On April 27 the eruption of St. Vincent Soufriere began. Düring the 
year preoeding more than 200 earthquake shocks presumably of Tolr 
canic origin had been feit. Farther away, the Island of Sabrina in the 
Azores was bullt up to a height of over 300 feet above the sea by a 
submarine eruption. 

A comparison of tlie dates of the great South American earth- 
quakcs with those in Mississippi Viilley does not suggest any direct 
connection. Xeither March 2G iior April 5, the dates uu which the 
principal shocks occurred, was characterized by any pronounced dis- 
turbanco at New Madrid; in fact, both days were unusually quiet. 

There is a tendency after any great disturbance to produce read- 
justments to new conditions in surroundmg areas, and a series of 
shocks may be exj)ected to follow in other parts of tlie same geologic 
province. There seems, however, to be no possible connection 
between the New Madrid and Caracas regions, the geologic provinces 
being entircly unrelated. That the disturbances may each be a sur- 
face expression of a siiigle deep-seated cause, such as a generai cnistal 
or subcrustal readjustment, nevertheless, is not altogether improbable. 

FOSSIBIUTIES OF F0TITRE DISTURBANCES* 

In another part of this report a list of the earlier shocks ezperienced 
in the New Madrid region is given, and evidences are presented of 
the existenceof earthquake cracks antedating those of 1811 (pp. 11 
to 13). In connection therewith should be mentioned the corrobo- 
rative evidence afTorded by Indian tradition, which teUs of a great 
earthquake that had previously devastated the same region.* 

I Charta, A Hoond viiit to the UnitBd Stela«» VDl. p. m 
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We have also subsequent to the shock of 1811 records of a long 
line of minor disturbances continuing to the present time, showing 
that the crust is even now in unstable equilibrium. In other words, 
the 1811 eartluiuake was simply one of a series, and fiirther disturb- 
ances are still to be expected. Shaler, writing in 1869, said "analo- 
gies indicate the probability of its reciirrcnce within a Century, 
since in all those countries which have booii visited by great convul- 
sions, where Observation has extended over a groat length of time, it 
has been found that their visits may be expected as often as once in 
a hundred years." * Fortunately this prediction has not yet been 
fulfilled. Any prediction as to when a repetition of the shocks will 
take place is futile, and it is even possible that no more disturbances 
will occur foT many ceaturies. 

Any severe earthquake origmating at or near the center of the 1811 
disturbance would be disastrous to such towns as Hickman in Kjoh- 
tucky; Canithersville, New Madrid, Campbell, and others in Missouri; 
and Jonesboro, Marked Tree, Osceolai and others in Arkansas, all of 
which are in or near the area of greatest intensity. The damage 
would be f ar greater than from the earlier shocks, ow^ng to the preva- 
lence of brick buildings, and tlie loss of life would be considerable. 
The larger cities of Cairo and Memphis would also suffer severely. 
Memphis, which is within 35 miles of some of the largest fissures in the 
whole legion, namely, tliose north of Paxkin (p. 65), is situated 
on a loess piain tenninatang in a bluff about 50 f eet high fadng the 
Mississippi Biver and underlain at water level by a bed of sand 
saturated with water. Hiese conditions are similar to those which 
gare lise to the especially heavy destruction at New Madrid, and 
owing to the greater height of Memphis above the river the danger is 
accentuated. Cairo, situated on a point between the Ohio and 
Mississippi, is likewise in an especially dangerous position as legards 
earthquakes. Such points of land were the veiy first to give way in 
the New Madrid shock and to be swaUowed by the river, and it is 
almost certain if a seyere shock weie to be ezperienced the danger 
along the water front would be great. St. Louis would also probably 
be seyerely shaken, but it is built on firmer ground and its buildings 
are less Hable to destruction from a shock originating in the New 
Madrid area because of the remoteness of the point of disturbance. 
Judgmg from the action at Herculaneum, howoTer, many structures 
probably would be seriously damaged, and considerable loss of life 
might result. 

> Sbaler, N. 8., Earthquakes o( tbe westem United ötates: AUaatic Moatlüy, Nov., 1860, p. 560. 
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BIBULOORAPHY OF NEW MADRID EARTHQUAKE. 

The f oUowing bibliography indudes the more important and most 
trustworthy aocounts of the earthquake that have been seen by the 
writer: 

▲udubon, Joihii Jkbm«. Audulx»! «nd hia jounials, New York, 1897, vol. 2» 
pp. 234-237. 

Gives an «ccount of a shock ezperienoed in Kentucky in November, 1812 

(probably a mistake in date). 
Beck, Ltewis Caleb. Gazetteer of tho States of Illinois and Miseouri, Albany, 1823, 
pp. 299-300. 

Quote« Bringier, Drake, and Nattall and deicribes the plat ol New Xbdiid 
and tella the effect of the earthquake upon the town. 
Bzndbury, John. Early wettern travels, 1748-1846; Bradbuiy'fl tiavels in the 
interior of America, Cieveland, 1904, vol. 5, pp. 204-210. 

Gives a detailcd account of bis experiences on a boat descending the MiBsiu- 
Rippi and deachbes the deatruction of the foreata aud llie caving of the banka. 
Bnn^ier, L. Notices of the geology, mineralogy, topography, pruductiou, aud 
aboriginal inhabitants ol the legiona around Ihe MiBBiesippi and its confinent 
waten, Am. Jour. Sei., let aar. vol. 3, 1821, pp. 15-46. 

Gives a description of bis experiences in the New Ifodrid earthquake and of 
the extrusion of water and otber phenompna. 
Broadhead, G. C. The New Madrid earthquake: Am. Geologist, vol. 30, 1902, 
pp. 76-87. 

Quotes at length many of the old accounts of the earthquake, but the value 
of the paper is mudi impaired by imperfect and incomplete references. 
Bxooks, Jared. In the " History of Louisville from its earliest settlemmt tili the 
year 1852," by Ben Casseday, Louisville, 1852, pp. 121-126. 

T)esoribes the earthquake phenomena at Louisville and gives a list and classi' 
fication of the ßhocks. 
■ In " Sketches of Louisville and its environs," by H. McMurtrie, Louisville, 

1819, appendiz, pp. 233-255. 

Gives a complete list ol obaorved shocks, pendulum cbeervations, weather 
ConditioDS, etc., at Louisville from December 16, 1811, to May, 1812. 
BzTan, Eliza. The New Madrid earthquake, abetiact by G. C. Bioadhead: Am. 
Geologift, vol. 30, pp. 77-78. 
See also Dow, Lorenzo. 
Carr, Lucien. American commonwealths; Missouri, a bone of contention, Boston, 
1888, pp. 108-112. 

Gives an account of the New Ifadrid earthquake ctMnpiled from old narmr 
tives, without credit, and describeB frauds foUowing the action of Congress in 

grantinn; new lands to Huffcrers. 
Casseday, Ben. The history of Louisville irom its earliest settlement tili the year 
1852, Louisville, 1852, pp. 121-126. 
See Jared Brooks. 
Graader^ Navigstor, Pittsburgh, 1821, p. 243. 

Notes that the river bank for 15 miles above New Madrid sank 8 leet. 
I>illaid, A. N. In "Tho Mississippi YaUey, its physiogiaphy," by J. W. Fester, 
Chicago, 1869, pp. 19-22. 

Relates a uurnber of incidents of the earthquake and describes the phenomena 
of the submez^ged lands. 
Dow, Ztovanao. "Lorenao Dow*b works (not seen), Cincinnati, 1850. 

Ptints a letter from Eliza Bryan giving detailed description of the earthquake 
and attendant phenomena. 
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Dxake, DanieL Natural and statieticai view or picture of Cmcixmati, Cincmnati, 
1815, pp. 233-244. 

Indudfls a diMmol<«ical Urt of tbe ahocb, a daarffication by inteosittoe, a 
genenl Bammaiy of tfae hiitory of ik» mx€bqvtke, an account of pravious die- 
fOlbiiioet, and a discuasion of the contemporary eledvical and physical phe- 
nomena and the etate of the atmoephere at the time of the principal Bhocks. 
Vluxt, Tiniothiy. RecoUectionä of the last ten years * * * in tho Valley ol the 
Mississippi, Boston, 1826, pp. 222-22S. 

Giv«B a graphlc itovy of the New Madrid ahocka and lemarks on the conditiona 
eadstingon hie visit oeven yeais later. 

A Condensed geography and hiBtocy of the westem States in the Miai i aaippi 
Valley, Cincinnati, 1828, 2 vols. 
Givea same account aa in "Recollections of the last ten yeare." 

. Extract from travels of Mr. Flint: Am. Jour. Sei., Ist ser., vol. 13, 1829» 

pp. 36&-368. 

An abatiact of the account in ''Becdlectiooi of Ihe bat ten yean,'* 
. The hiitoiy and geogiaphy of the MaMrippj Valley, Chidnmitt, 1882, «d 

edition, vol. 1. 

See "Condensed geography," by Flint. 
Foater, J. W. The Miasiasippi Valley, ita physical geography, Chicago» 1889, pp. 

19-25. 

Quotes the accounts of A. N. Dillard and Timothy Flint at length, appending 
a few original paragraphs. (See Dillaid, A. N., and FUnt, Timothy.) 
Fiilleir,]i;yToiiIi. TheNewM^idiidearthqiiake,byEdwaidU.8heiiaid:Am.Geolo- 
gwt, vol. 35, 1906, pp. 180-181. Bevieirof a poper in Jomr.Qeology, vol. 13, 1906^ 

PP.4&-62. 

- Causee and periods of earthquakes in the New Madrid area, Miasouri and 

Arkansas: »Science, new ser., vol. 21, 1905, pp. 349-350. 

. Comparative intenaities of the New Madrid, Charleston, and San Francisco 

eartfaqnakea: Sdence, new eer., vol. 23, pp. 917-918. 
. Our greatest eaithguakea; Pop. Sei. Monthly, July, 1906, pp. 78-86. 
Describes phenomena of New Madrid eavthquaike and compaiea Ihem to thcae 
of Charleston and San Francisco. 

. Earthquakesand the forest: Foreatry and Irrigation, vol. 12, 1906, pp. 261-267. 
Deacribea the destruction oi ioreata by overthrow, submeigence, etc., by the 
New Madrid earthquak» of 1811-12. 
Ooodapaed PabllaUaff Co. Hiatory of ao nt h e a at e n t Miaaouri, Chicago^ 1888, pp. 
68^; 804-807. 

Quotee accounta by God&egr Leaieiirand EliaaBryanand an imaigned letter in 

the Louisiana Gazette. 
Halstead, Murat. The world on fire, etc., International Publishing Co., 1902. 

Quotes previous descriptions of A'ew Madrid earthquake and gives references 

to placea of publication. 
Haywood, John. The natuial and aboriginal hiatory of Tenneaaee up to the fint 

aettlement tiieretn by the white peopl^ in the year 1768, Naahville, 1823. 
Ck)ntains an especially graphic account of the New Madrid earthquake in the 

opening chapter (not included in eoino other editions of eame work). Forabstract, 

Hoe Safford, James M., Geology of Tenneesee, pp. 124-125. 
Hildreth, Samuel Preacott. American Pioneer, vol. 1, 1842, pp. 139 etaeq. (not 

aeen). 

. Original o(»tributiona to tiie American Pioneer, Cincinnati, 1844, pp. 84-88. 

(Reprint from American Pioneer.) 

Giv( 8 a d etailed account of the experienceaofa partydeacending the MimiaripFi 
on a flatboat. 
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BofW«, Hamy. Histoiteal coUectunsof tfae graat Weifc, Gincmiutti, 1861, toI. 2, pp. 

243-246. 

Givea Flint's dpsrn'ption without specific credit (see Flint, Timothy). 
Humboldt, Alexander von. Cosmoe, tranalated by £. C. Ott^i London, 1849, vol. 1, 
p. 207. 

Refere to the New Madrid earthquake aa one of the tew inatancee of aucceasive 
flhocks fhiougliout long periodfl in ngioos lemote fnm volcanoeB. 
JamM, Bdwtn. Account of an expedition fiom Fittobuis^ to the Bodky Mountaiiui 
under the command of Maj. Stephen H. Long, Fhiladelpbi», 1828, 2 voIb., voL. 1, 
p. 272; vol. 2, pp. 325-326. 

Deecribes the effect of the earthquake on Indiana of the upper Miasouri country 
•nd givea an account of one of the later shocke at Cape Girardeau. The nonvol- 
cMiic origin of the ahocks Is afflnnad. 
Latarobe» COiexles Joseph. The nmbler in Nofth Americ», aeoond editlon, Lon- 
don, 1886, vol. 1, pp. 107-108. 

Givea an account of the trip of Capt. Nicholas Rooeevelt, who waa taking the 
New Orleans— the firat ateamer on the river— down the Ohio and MiariaBippi at 
the time of the shock. 
Lesieur, Godfrey. (The New Madrid earthquake.) Abstract in ' ' Iliatory of aouth- 
eaatem Ifiawnui," Goodipeed Pnbllahing Co., Chicago, 1888. 

Abati«ctin8wit8ler'B<<IUuBtnted hiatoryof MiMNiiitrofnl541tolS77,'* W.F. 
Switzler, St. Louis, 1879. 

Abstract in « The New Madrid earthquake," 0. C. Broadhead, Am. Geo]<«iBt, 
vol. 30, pp. 

Lbui, Lewis F. (Letter to chainnan of committee on Commerce, ü. S. Senate) in 
"Gazetteer of the State of MiBaouri," Alphonao Wetmore, St. Louis, 1837, pp. 
131-142. 

Qivea n gcaphic account of the earthquake and its effecta. 
Uojd, James T. Lloyd's steambcat directoiy and diaaateiB on die iraatem waten, 

Cincinnati, 1856, p. 325. 

Givea a general deecription of the earthquake and some of ita aasociated phe- 
nomena. 

, Letter from Oape Giraideau, Louisiana Gaaette (Feb. or Har.7), 1812. 

Deecribes phenomena and deatruction reeulting at Oape Giiaideau from the 
ahocka of Jan. 23 and Feb. 7. 
Xyell, Sir Oharlea. A aecond viait to the United Statea of Noith London, 

1849, vol. 2, pp. 228-239. 

Givee a graphic account of the einkB, üäsurea, aunk landa, drained lakee, and 
prostrated foreata in the vicinity of 2s ew Madrid. 

, PrfndpleB of geology, 12ä& ed., London, 1875, vol. 1, pp. 458-468. 

jUbatiact of the account appearing in the pieoeding publlwtion. 
XeOM, W J. A f oesil earthquake : Bull. Geol. Soc. America, vol. 4, 1892, pp. 4J1-413. 
Givee a detailed account of the uplift and domo wcst of Roelfoot Lake, the 
' submerged timberof the region, and the fiseurea in the face of Chickaeaw Bluff. 

MoJCurtrie, H. Sketches of Louieville and ita environs, Louisvälle, 1819, pp. 233-255. 
' Givea an appendix containing complete records of earthquakea b y Jared Brooks. 

See Bfooka, Jared. 

mtoblll, floamel Lattam. A detailed nanative of the earthquakea wiiich occuxred 
on the 16th day of December, 1811: Trans. Lit. and Fhiloa. Soc. New York, vol. 

1, pp. 281-307. 

A compilation of reporta of the earthquake from all parta of the United States, 
eapecialiy from the eaatem citiea. 

( 
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MMiak, Joim B. Stori« ot Mkagmi, AnMrian Book Co., Nev Y«k, 1807, pp. 

143-150. 

Containa a detailed account of the New Madrid earthquake COmpiled fxonu 
early descriptions, bui wiüxout specific credit being given. 
NuttaU, Thom— ■ A jouinal of travels into AriotnaftB, niiladelphia, 1821, pp. 46- 
47,58. 

Giym an acoount of a virit to the eaithquake region in 181B and not« the 
frequency of shockB at that time. Describeo the deatmction et New Ifadiid, 

Little Prairie (Carulhensvillf . and Big Prairip. 
Owen, David Dale. Rep<>ri ui the g^>I()gical survey in Kentuc^, made duriog 
the years 18->l and ISöö, Franktort, 1856, pp. 117-11>. 
Givea descriptku of earthquake feetttPee in the indnity of Beelfooi Lake. 

Fliet report of > geological leconnaiiwaiipe of the noffthem comtiee of AAsamu, 

raade during the yean 1857 and 1858, pp. 31, 203. 

Notes the occurrence of numoous eaith cracks, aand blow?, and agaociated 
lignite in Poinsett County, an^J of earth cracks in Greene <'ounty. due in part 
to the shrinking of the undi rl) in:,' argiliaceous 8trata and in part to the slumping 
effectä of fonner earthquake aciion. 
Peildiia,X.K. Annab of the Wert, CuKiiiiiati, 1846, pp. 520-524. 

Quote« in loU the acconnt of Hüdieth (aee Hildieth, 8. P.) and mentions that 
the fifatflCeambcat on the Mississippi (eee T^trobe, C. J.) was neariy ovendielnied. 
flnfford, Jamee H. Geolog>' of Tenneasee, Naahville, 1869. 

Gives an account of earthquake features efpecially land^lides in westem 
Tennesv^« o arui reprints an account of the earthquake and its phenomena. 
Shaler, Nathaniel Soutligate. Earthquakes of the weitem United States: Atlantic 
Bfonthly, November, 1869, pp. 540-558. 

Quotes Biadbuiy'a deacriptioa and gives Diake*a list of diocks at Cindnnati. 
States that centrum moved during continuance of shocks from west of the Mis- 
Biseippi to tho mouth of the Wabaoh River. Mentioaa fia^ures 100 feet deep in 
Obion County, Tenn. 

Kentucky, Boston, 1885, p. 44. 

Couiums a brief and somewhat inaccurate deecription of ihe New Miadrid 
earthquake. 

Notea on the bald cy p iw a: Ifemoiia Mus. Oon^». Zool., vol. 16, No. 1, 1887, 

pp. 1-15. 

Xotes deafh of cypresa when water coverg knees and quotea Reelfoot Lake, 
Tenn., as an example, the submergcnce being due to the New Madrid earth- 
quake. Many treea are living whose knees are uearly but not quite submerged. 
Shaler, William. (Letter to S. L. Mitchill): Trans. Lit. and Philos. Soc. New York, 
vd. 1, pp. ZOO-906. 

Gives an aoeoont of Ihe esperiences of a friend on boaid a boat on the Mis- 

siasippi. 

Shepard, B. K. The New Madrid earthquake: Jour. Geology, vol. 13, 1906, pp. 

4^62. 

Quotes several of the early accounts, describes the earthquake features as now 
existing, and discusses their relation to artesian conditions, conduding that the 
ainking waa due to imdermining by circulating earth watem. 
SmittL, Edward BarrelL On the cbangee which have taken place in the wells 
sitnated in Columbia, S. C, since the earthquakea of 1811-12: Am. Jour. Sei., 
Ist per., vol. 1, ISIS, pp. 93-95. 

Failure br-^an alter dry seaiwns and tho year afler shock, the loss being only 
parily restureU in the following wei seasons. Author does not aasume earth- 
quake to be the cause. 
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Bwitzler, W. F. SwitzWa illuBtiated hietory of MiaMniri from 1541 to 1877 (not 

eeen), St. Louis, 1879. 

Hepriutti a graphic account of the earthquake and eaxthquake phenomena by 
Godfrey Lesieur. 

tTalMr, V. O. Oa the elevftticii of the bettln of the Mi«i«ippi in 1811: Am. Jour. 
8ci.» Ut «er., toI. 81, 1837, pp. 284-296. 

Wiexner, Aug. (Disappearance of Island No. 94), St. Louis Globe-Democrat in 
March, 1902, quoted by Broadhead, G. ( Am. Geologist, vol. 30, p. 83. 
Deecribea the disintegration of the Island during the shook. 
Wetmore, Alphonso. Gazetteer of the State of Missouri, St. Louis, 1837, pp. 131-142. 
Printe e kmg letter by Lewis F. Linn, TJnited States Senator, giving a graphic 
account of the eerthqoake and ita neidtB and givee a few original remarlBB ati^liig 
that earthqiiakes irwe atill Idt every two mAB or so. 
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